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1703 Boundary layar and axonaugu pracaiaaa 
J1NTE8 HIIEO LATER ENTiAIKHZtfT 0? WEDDELL DEEP IUTEB 
*• l- Cation (laaont-Baharey Caologlral Obaarvatory of 
ColiabU Untvaraliy, PalLaodaa, Saw fork 10964). c, r. 
A, Chaa and II. G- Ha tea If 

Ahatract. Qbaarvatlcna fcoa tha BOBOV during tha 
LIS-nSSR Weddall Polya ya Expad 1 1 Inn ahov that tha a I tad 
layar ha Low tha aaa lee June peter to tha avoirs L 
■prlna catraat In tha WB-Graaiwlth aarldlaa rag loo 
haa an otyjan eaacant af 1.4 nl/1, TMa | a B6t of full 
Okyien aaturatlon, rapraMntlng an oxygan deficit, ral- 
atlaa ta full M Curat Ion, of 1.1 a|/t. aourca of 

thia daflclc la hallarad to ba a coniaquaoca of oxygen 
poor (4.1 al/1) Itaddill Daap Hater (WW) antralnaent by 
cha winter alxad layer, Attuning alfactlue out off of 
aceu-ataaiphara oxygen exchange by tha naarly coaplata 
•m and an lea carat wltb no aat [apart et oxygen 
content due to blologicel fee tare, ■ six log ratio of 
111 for HIM to ' beginning of winter' aurface water 
la required to expleln tha and of alntor nixed layar 
oxygan cootant. Acoonpanylng the UDU traoafar Into tha 
!"V Qf •pproxlnafcaly 7 • 10 * 

«•* V° *"“«'■>> during lb. five wlnt.r 
BODthi or aaa lea coverage aa nail aa aalt traoafar. 

ITSI 1 ”*,. 14 .™ ° r rra “'’ “ ,t,r “ produce typical 
Blxad layer fallnlty. Daring the eeraa lea (ran 
when encrilnaint [a expected to ba alnor, dlHuilva 

Ilf “ atin, “ 8 - * »•"» •“"■l heme flex 

of K Uaita/a la auggaatad, with aa annual daoand lor 

lltTlLa f Conaldaratlan or tha winter 

E !*• *+* lad lea tie net nee lea aeltlog of 

ol » U. * ‘f" thu '* d ta enuvatganea 

OI aaa lea. Tha remaining froth water la derived fren 
axcaaa pr.elpltatloo cod pn.albly le.barg aalt. Oxy™ 

al lH “ Ut “ r ,MC, " M *«“ ■oiMita 

fil! ht ' y ah , U " pacantt * 1 /« ■«*•■»! water vaotllatlna 
tuS. w*pcttad free a fully ..tern ted eondl- 


approainat i:r*u tv tho Uatoti-i>ir turtlriu e-ni.it |r. n 
«ub]act to forcing by vliwla . banvel ut thn Jul.i, 
K<,i,n» 1 y Olrport oi>J by in npnttvon II.* t(11J 

L-'iig lalund ahalf. C-.«ij.nrlflonii ..f iu1.-r~.ix In 
velocities to ubaamllona lb..*qb.,ui tho Hiul.i 

ahow ceoaonoblo jqr«w.oi,e. Thi-io In ..I*, 
coneldoMblo n.-,dol ub.ll 1 In tl, v i re-llcU- n ..I 
aivngahorw vot lot Iona In tl.e b..]v.-j* 1 „ v„W Uy 

with motive I y l..r iLnolutu on | n 

nnsccUto .1 with not thujuLu/icl -m. 

wnrd nheir flovn kfv! u,. valley wuutmto in tl,u 

Vjll °* l» | wn*alluy il.iwi* in 

tna IISV occur when tliu n -r tlm.iutw.nl wJinl .il M ti<» 
anrt tho flow i.n ch w * 1*1 f tutim -. uil.Wimtw.iM. 

Tho anchi.nl sn ro8,..n,U.l,. l„, . U LolMVlur ... th. 

vuiloy fl ,j w ti. i. u i. .,,, 1 , 1 .. „t„nr Jrni 

with cvdor.itlvn duo i.. frl. ti„„, T lm Ua, 

I. ta uf chonja uf relotlvu Vftl-lty ,W. „.,i 
appear to havo lo.qr „cl urfqtt „ v „ r U.e .him m i, 

an avant. C-.neequont ly , ntOMly-aLiro uvula j., 
rapresent uoLl nhu dyualvn f,„ UV une-.,vnr...,n.l 
new. Di aexopon.: laa UiLcoon n .lul rouultn anl 
obaarvet lor, «u,qO 0 t th.,t thuro 1 . Iiuluod n 
aouchweatuan! preamio gr.Jtunt |..rca c,, er.it I nr 

i. n Jw,"° W '.VI B,,ht an pronnuru 

e-anduun Offahore may ba .in ,vor-olmpl If I lhil.,,, 
that mad ba rowv*!. (Uiqht, cl relation, 
nunaticil mole iihg). 

J. Geophya. R« Bl . Glean, p„ por JGI 326 


Ihj -IrlnoLiMc In It," or rent sluly. * 

wirmiirt ml mnUlnK should h»« hed a si*™ t ;. 

ni.n Rln.il 1 y -lutoolnblo. This .k,a«a:i' D 

nhaorvo-l . A f innl poneibll Ity 1* tMj ^ ^ 


nhaorvo-l. A rinnl pmeiDiiioy 13 

liavo "iqwm up" cnuslnR lncroued see , ^*5. 


nnvo -,i nun up" ,w v~-- j-,, 

■Kfitlnunlpl ifcirgl,i:i. Tha oirTWt 
dunlRrc-l to lnvost lftnto this posBibiJI f, 
f-irllier «,rk 1.1 luMlflod W 
E«|i 1 „iii(m mriilnr ohnngM 1 ? Jf t/r- 
UH«,r ««?nnn will require lww 


MH»r «P?nnn will require loc * istt 

Rrnuiilu -q.iiei-vnUons tnPdli 
wiirl-r.i -lun.irs. TTio temporal -. 1 , «r*- 

Inrly IntanM In filter mo relatively, 
nlRMil trim U,o hlltn b/inkuroniJ noiae 
I. linen, fnpur fH |J 


J. boplna. Ran., Graan, Paper 3CI47E 


ffxs* M ™ E MNT1NE ^ »« 

KtmVi«) fSc,MC * «■«•«#. 

frequency, end phise end qrouo v*lWltv ■« pMl 
caniiitnnt with surfer. est, ™ tes sr * 

north Of the array, tn. rwletlva^rtk tv „V,ha ,tto 
currants and the low fMowncw 

sst ftasrs 1 a* =A a 
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4760 Oenenagrgphy (Sea i ee ) 

™S!S [S's!™ SHiSS " m mm C0 “ El '- 

HASA/Gedriarrf ,or Awo*pharlc Sciences. 

HASA/Seddard Space Flight Center, Creenbelc, Maryland 
20»l} S. F. Ackley, and A. L. Bordon 
nronSr?!« P Jl ch * r « t » r1 »‘ l _« *nd microwave radiative 
?h2 «/ , ,C# tha mutn Sla raglon during 

c??. "?? t u.?! f .. 1 Pr ,H 9. studied using the Blmbus 7 - 
K 1 f hMM ' l,,crm,avB Hedlometnr (SWJI) and 

nhM^ sensors In conjunct Ion Him In situ 

lca Sd« m. ^r’- m ^ ,L ««■ position of the 
tho taMl'nil i 9 /. d J ant of ,ta «"«"tr*tlon and width of 
data and a?I ri tw l k ar€ ,nfarr * 1 the microwave 

It f 1 A bB T ? ons,st « fl t *1th ship obssr vat Ions 
WWr?*nLSJi« if.' ,? e sensitivities or the various 

ti« tad*us 1 nn §?, r / ac , # V' 4 oth8r « ff «ts ara Invei- 
cis«iea using fnultl spectra I cluster anilvsls. Th# results 

show cDwlderabl. «rlaD 11 ,ty In »lU^. ’SpKlSiS 

lurracefatJJa *^r “ MCl,t>d w lt h Mrying degrees of 

M»^Mara«,tasL-s 

counts for tha varlablf 

12? S^to'iSJStJa ?ons v 1J: 

tent with qualitative field observations,' (Sea lea 
Pas.lv. Microwave, In situ. i„ ConcwtrSlw) { 

J. Gaophys. Baa,, Green, Paper 1C1471 


479-1 ih-iit>ral IPnlynyna) M gu yj 

SATKI.I.1TH OBSURVID BEIIAVIO* OT TBS ««« 
rtll.VHYA _ . _..V 

JlonnlH D. Hurts and David 8. r.i^u, W - 

Piilnr Bmdlou, Ohio 8tato Unl»*re‘*7< 

^^Infrnrod enrol 11 to ImaRv" lodlcit* u , 

aurroun-lod by 0 anna of looie P*** ‘ ^oat r! ^ ' 

Torrn Hovn Day. Antarctica, tari)u, £ ta jfirtdPljj 
tho f nature any recur each >•*'■ j,i, lltW “ 
Ipolynya nnd loooo P art > 0C "J!L e cHa •&!»****!!{ 
tha weatorn Robb Saa. Ttlra "» h, ^' 1 ,:"u, art 
upon water fTufltdntiid qunal-per 1 ^'"^ iJBbi*; 
-if 15-20 daya. Avot«8« P" 1 ™!. ?!! 

■um area wee approximately 5000 ■ |gM | gaoatx^- 

naiuic lot od with tho ^nuign^ Ituda “ 1>M | H &*-, 

wind, with . eloalng polyny* *2S|i ft? 
pora latent eaatarlloa> *" "P* • M ,v ae^n 1 ! 
linked wlih paralatant ” a !"]?.?, t ieallj 
and the probable daacent of ad fhll * 1 ' if*- k 

drift-bearing air from tho Ktt r v»l w ^ai 

Torra Nova Bay through tha I 

ably .. katabatic .urf.c. 
probably du. to tha «**""“* *„fr r .£Jccte4 
pack loo. uhl la ar«l 

play batwaan tha katabatic “l fi** 3 * 

Botlona advact Lrg ic» “’•a’* uu* |a^ ,t T 1 '. 
(Saa ica, polynyaa, lnfrawd 
J. Ceophva . Hea., Cra“i r, P ar ’ C 
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gtrnc! twr^Ts S/s? 

ssr 2 ,Byrvf 'jbsv ■jS-s^.saraa. 


tow 

tUn'of'S^< 1 iS^ t *i^ Bai, T h Cr ' xp ‘ Scrl PP a Tm,u»- 

ssofussrsi 


, -oiiiurniB ?cU7jJ 

S* dBn,,lt r »tn»tjr»af so lee ted 

2K- 

* 1 * itetlatlaaiiv 4 ^! A toat l * i^iatlmuUh- 

K. 2SS1-", ^ 


the sb« ir '; ig r &srir^ 1u iSf *iz^ 

frxouencln coowrable ^ A the nhr'lnJ^JJi » w,th 
observed at theArray w the rlt2 
ex chenge processes, Interndl wves).*^^^ ' #,ar ,nfl 
J, bophpa. Baa., Craan. Paper JCU 73 , i’ , 
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Particles and Fields-r 
Interplanetary Space 

s.sisA’SarUi ^ ""J** 1 * 

Pud. Her (Dept 

Univerelty of tows, Io*« Clrf. *f 

^Tha 1 Idopt I Heat ion " J f 

length aatoona lw**tt J.videi «* 

craft plasma wa ?V aal ! 1 « the **?$*l< 

method Of datarmluina 1 ‘j 1 L' !j er ,blft 

tion of propagation, arid^ff j*' &&&& + 

length olectroatatlo.vavM. jJ.^araoie .jN 

aloetrlc. field data, •"“"jj Uroa 

boon identified i" ■ iSntS*"* 1 ***- 'iSS? 


wave long the of tha " p f5'*" t ]rfaiwS*« al, *f 


of tha ion erne* 

■raw vectarp of tho 1M *J” W ' ( JH7} .■**. ■ 
' intarplpnetavy J gropaie 11 " 


w f 'fJU" nfkvm rjstrt* ifStSS. 
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In Congress 

NASA Budget Set 


Allhougli ihe fiscal li'S-i lmilgci tur tilt 
National Aeronautics ami Space Adniinisira- 
pa, (NASA) was signwl into law in Julv. ilu* 
aencyoiily recently clisiribuiecl che amlin- 
funds lo various (migniins. Unlike ilu- 
U.S. Geological Survey and ilic Nuiimial die- 
anfcand Aunnspherit: Administration Inul- 
«»(E«, September IS, l‘.W3. p. A-IS). NASA 
had its budget signed into law well Iwlme die 
feral }«r began on October I. Here is :i 
imoinaiy of (he aulliorizalions Tor NASA ami 
hoif ihe agency plans lo disirilmic llie In mis. 
Congress authorized a NASA budget of 
pi billion, up from die agency’s I i sen I l«.WS 


huilgei of Sli.R billion. President Ronald Rea- 
gan signed the budget into law (P.L. 98-32) 
on July 15. Tlie lion’s share— 55.9 billiun-^of 
llie NASA builgei goes to research and devel- 
upmeni (see Table 1). NASA officials, using 
the aiiihiinzing levels as a sirict guide, disirib- 
med the funds in die various programs (see 
Table 2). NASA imisi ask cuiigiessional ap- 
] triiprr.ii ions cnmraitiecs m approve die mi- 
nor discrepancies lieiween this disiribmion 
and die amliuiizing legislation. Among such 
discrepancies: The physics and astronomy mi- 
hactiviiy was authorized for $5fi2. 1 milliu'ii, 
but NASA officials set a program level nf 
S. r iG7.i3 million. NASA sei the prngiam level 
Tor planetary exploration, authorized For 
5220.-1 million, at $217.4 million. 

Eo\ will review the National Science Foun- 
dation budget in a coming issue . — BTR 


TABLE 1. NASA Fiscal IIW4 Budget: Research ami Development Authorization, 
ill Millions of Dollars 


Activity 


Space Transportation Systems 
Capability development 
Operations 
Subtotal 


Spice Science 8c Applications 
Physics & astronomy 
Planetary exploration 
Life sciences 
Spice applications 1 
SabMal 


Technology Utilization 


Atnmaoticfl & Space Technology 
Aeronautics 
Space Technology 
Subtotal 


Tracking 8c Data Acquisition 700.2 700.2 

Total, Research 8e Development 5708.5 5888.6 

Source; NASA. Numbers may mu lui.it because rounding 


Rcaguii 

Pinpusal 1 

House 

VeKioii* 

Senate 

Version 1 

Amhurizaiion 

1927.4 

2001.2 

2009.4 

2009.4 

1570.6 

1570.6 

1545.6 

1545.6 

3498.0 

3571.8 

3555.0 

S555.0 

514.6 

566.6 

562.1 

562.1 

205.4 

220.4 

220.4 

220.4 

59.0 

59.0 

59.0 

59.0 

289.0 

306.0 

313.0 

313.it 

1068.0 

1152.0 

1154.5 

1154.5 

4.0 

10.0 

10.0 

10.0 

300.3 

SI Hi 

320.3 

320.3 

138.lt 

143.0 

143.0 

143.0 

438.3 

454.6 

463.3 

463.3 

700.2 

700.2 

700.2 

700.2 

5708.5 

5888.6 

5S83.0 

5883.0 


'See Ens, Fcbruai y 15, 1SMW. p. (i. r i. 

’From H.R. 2065, which passed the I l«'tiscol Kcpn-senlaiiseMUi A in il 2«'». See also Eu». Mhv 17. 
imp 378. 

’PimclI by the Scmue mi June 2H. 

'Signed into public law <1\L 518-52) on July 15. 

’Includes solid earth otisei v.uimis, em in mi in.-nl.il nhserv.il ions, nmierials pi messing in space, 
communications, and iidormuiiou svmuiis. 


Understanding 

Superfluids 


ilJbjr rcsenrc *' crs icteiuly del m him rantl 
®»neuum evaporaies via a tpiaiittmi ine- 
P™ccss involving phmn m (qiiauli/cd 
wave) cneigy trails Ter: in doing so ihev 
J .. ' ve ta ken the first step inward umler- 
“ing the mkroscopic pmi esses in classical 

squids and snlkUdV,i/i/i ( >. HH, 325 - 326 . 


nS 1 "*. obtained l»y M.J. Baird, V. R. 

®Pf' a ud A. !•'. (;. Wyati, wiil hnvc broad 
Wtion even llinugh helium itsell is u 
™._ tUm 5 , 1,tance aiul in iis super! I u id snno 
Fni£°(P^7 icS 1,0 n, b*-‘i' known maierial. 

!U i . * °f pbncfnlngy ami condensed* 

iotrvi lnera l P^y s ' cs * invest igainrs coniiiuie 
y lj-° “rojerstand Lite Iwliaviur or supcrUii- 

tend r-r!* 1 ' T ” e reasuns f° r their effort ex- 
■*1 d a,lcn, P ,s lo explain the finidaincn- 
ol su P e, 'dense stars lo the practi- 

Jnd , ,r y* n 8 ln predict the melting 
1 On^n' ® 3WS oF P ln,,el ary interiors. 

mf,rt ' practical level, labor. Tiory 
KS U wou,tl ,ike a belter feeling fur 
ics by FUu^ ,Cenis lo basic laws of phys- 
jii to .,r ,n 8 lnore easily through narrow 
“n'laiir!" ,h T8 h wi(ler ones; by fluid heli- 
,ina llcr ihe tf ^ Ml l ° ^° W at b'flber raLes the 


‘"taller ik .i 31 10 ,ow at h'gher raLes the 
Tuiino ln C 1 " ermal gradient; and by its re- 
ine COn „: aCC ?P l ^ ie s ' m pie behavior of slay- 
3 Ulned ,n a ny sort of experimental ves- 


^^r ,re J° r hl 8 h -densiiy) helium 
'bi in ih" °j to °^ el as a condensed mate- 
uid ana , n |j , ^ °J how atoms can leave liq- 
Udimu i n ,u SUr ^ aces during evaporation, 
hibit ihe s !'P crH ‘iid state does not ex- 
point becanx- - ,l8 ? s of bubbling at the boiling 
border n r '** t ^p nna * conductivity is on 
normal mai „? :v 1 eral thousand Limes that of 
^tirer S^ L ll >j u * 1 such properties, 

Wt For a’tuHw* 01 ^ lf l l, W helium a good sub- 
P^Pijratpx ik" 1 ® hoVv al °roic bonding energy 
£5£3 lT >Ugh r a lif l uid or solid and is 
^becorn* an ! surIace atom that is released 

P-C ^^por. 

^^Perfluid described the behavior 

Jfrpart u, th. , 'um as a son of atomic coun- 
a^rs (th e vi ® clron behavior in sypercon- 
Foundation's ■ 

J^sual proieJlf* ® 83j \ !h addition to the-. 

,u PerHuiH u ie ?.'^ e * c ribed above, he noted 
^l^ofhcai ^ flow- toward a 
H"S>y UB ^'prefwj'o creep up-. ' 


Federal R&D 

1974-1984 


TABLE 2. NASA Science A- Applications Fiscal IHH4 Rudgei DisLrilnilion, 
in Millions of Dollars 


Re.ig-m 

Proposal' 


NASA FY 1984 

Program LieF 


Space telescope development 

137.5 

I20.li 

195.6 

Gamma Ray Observatory (GRO) 
Shutllc/spnrelab payload development 

31.5 

89.8 

86.2 

& mission management 

H3.ll 

92.9 

80.U 

Explorer development 

34.3 

48.7 

4H.7 

Mission operations & data analysis 

74.8 

79.5 

68.1 

Research & analysis 

28.8 

29.8 

35.8 

Suborbital program 

48.1 

53.3 

52.3 

Subtotal 

441.0 

514.6 

567.6 

Planetary Exploration 

Galileo development 

91.6 

79.5 

79.5 

Venus Radar Mapper (VRM) 

0 

29.0 

29.0 

International Solar Polar Mission 

f,.0 

8.0 

6.0 

Mission operations & data analysis 

38.5 

43.1 

43.4 

Research it Analysis 

50.3 

45.5 

511.5 

Subtotal 

186.4 

205.4 

217.4 

Life Sciences 

55.7 

59.0 

58.0 

Solid Earth Observations 

Landsat 4 

61.7 

15.8 

16.S 

Shutllc/spncelab payloads 

13.8 

15.0 

16.0 

Geodynamics 

26.2 

28.0 

20.5 

AgRISTARS* 

15.0 

0 

0 

Research & analysis 

13.7 

14.6 

14.6 

Other* 

1.8 

1.0 

7.5 

Subtotal 

132.2 

74.4 

75.4 

Environmental Observations 

Shuitlc/spacclah payload develnpmeiii 
Operational satellite improvement 

3.7 

7.6 

7.6 

program 

6.(1 

0.6 

11.6 

Earth radiation budget experiment 

24.U 

15.5 

15.5 

Extended mission operations 
Uppei atmosphere research satellite 

22.8 

27.4 

27.4 

experiments & mission definition 

14.0 

20.0 

20.0 

Research & analysis 1 

86.4 

91.9 

■JO. 9 

Subtotal 

156.9 

163.0 

162.0 

Materials Processing in Space 

22.0 

21.6 

23.6 

Communications 

32.4 

21.1 

21.1 

Information Systems 

7.5 

8.9 

8.9 

Total, Space Science & Applications 

1034.1 

1068.0 

1 134.0 


Source: NASA. Nimiheis may iwl mt,«l hcLiiuse > >1 rmiudiug. 

■Sec Em. Fdmury 13. 1983. p. 63. 

s 'l bcsc figures :ue pnigum lewis as diMiiluiltil bv NASA using live .tinlimi/.inmis isei* I’.dili' 
l) as a guideline. NASA must seek ,i|'pr<<v.il (mm ■.ungtessionjl .ippmpii.il inns [<inmiuiee-< 1m 
iliuse |>i-Hgraiii disirilmiimis dial dill ct Imm die .inilim'izaii'Mi levels. 

‘AgRIS I AKS cnnclmletl in fiscal 1983. 

■Includes extended mission ope I at inns and l.tsi-i nciwoik •■per.iiimis 

MncUules lcseaicli ami :nialvsis fnr upper .ilinosplieie. iiininsphciii ihiumiis .uni r.irii.iiimi. 
ocean processes, and spate jdiysits prugiams. 


".S|iiii iviiler in a Husk, and ii draws itself inm 
a lighlei wliiilp'iol llie luster il spins. Ifsii- 
|k.Tllnid helium is spun inside a flask, die 
mmilier of whirlpools inside the moving liq- 
uid multiplies as the speed of spinning in- 
creases. This multiple vtnicx clfcct has 
ciuiglii the attention of a number of theoreti- 
cal physicists, who see it as ail excellent exam- 
ple of the quantum mechanical nature of 
mailer." pne might stop to ask. YVliat sort of 
fluid would form the multiple whirlpools 
whose vortices form sit the symmetry points 
nfa hexagonal [alike? Studies of the voriiciLy 
plieimniemi arc cimcnily one of llie main ar- 
eas of supei'lluid research in die laboratory. 

Ai one atmosphere, liquid helium becomes 
a supcrllukl at 2.17 K. At the oilier extreme, 
in Lite interiors uf pulsar stars, for example, 
helium becomes superfluk) at incredibly high 
densities even though the temperature is ex- 
tremely high — more iliau one million de- 
grees. It could be that this superfluid behav- 
iour alTccLs the timing of radiation emission 
of pulsars. Baird ct al. showed in laboratory 
experiments that the interaction between 
phonons and surface atoms in liqtiidhelmm 
Is a "one-Lo-one" quantum process. These re- 
sults and other work on superfluids could 
form a basis for understanding die evapora- 
tion and melting processes of condensed mat- 
ter on Llie microscopic scale,— rAFS 


real-dnllar mu ease ill llie 1984 budget nf 

12 %. 

Applied icscan'h will l>c funded at an esti- 
mated $8.1 billion in I9S4. Since 1978 this 
budget has shown a persistent downward 
trend amounting in 1.25 aiimiiillv between 
1978 and 1983. and 555 from 1983 to 15)84. 
This trend lias affected all federal funding 
agencies because of a shill of funds in basic 
research and to development programs. 

Development activities are budgeted at 
$31.1 billion in 1984. This amounts in a real 
dollar increase of 195?-: 855f of these funds 
will go lo the Department of Defense com- 
pared with 60% in 1979. According 10 the 
National Science Foundation (A/om/r, N. 42i 
1983), while die defense share of develop- 
ment funds has been on the rise. “Reverse 
trends were shown by the other two leading 
support agendes. The Department of Energy 
accounted For 9% in the 1984 budget, com- 
pared with 20% in 1979. For the National 
Aeronautics and Space Administration the 
share was 3%, down from 17% in 1978. That 
was the last year in which the space shuttle 
was still completely in a development 
phase.”— PA/fl 



August Streamflow 


in the normal range, 41 slatiuns (24%) re- 
corded well above erage flows and 32 sta- 
tions (19%) recorded well below average 
flows. 

Flows of the nation's five largest rivers for 
August: Mississippi River al Vicksburg. Miss.. 
988 bid. 1% above average, but 40% below 
the July flow; St. Lawrence River near Masse- 
na, N.Y., 814 bid, 5% above average, but 


down 2% from July; Columbia River at The 
Dalles. Ore.. 455 bid. R% above average, but 


Streamflow conditions in the far west re- 
mained in the above-normal range during 
August, with well above average flows report- 


ed from southern Washington south through 
fniirnm in nnrl a* far east as central Colorado. 


The federal.govennnent distinguish^ three 
types of activity under the tide Research and 
Development (R&D). which was budgeted at 
$45.8 billion for 1984: basic research, applied 
research, and development- According W the 
National Science Foundnuon. the 1984 feder 
al R&D obligation is 3 times the 1974 level. 
While the apparent iO-y^r growth of the 
R&D budget was about 10.2% per year In ■ 

current dbllars, real annuafg^wth averaged 
only 2.5%.' Moreover, averages themselves 
ate misleading because most of the growth 
has Uken pl^ since JSSl,; mostly in defen* 

P- Unitin «»w*rtrrh norlion of the 1^4 


irHly ud 1 “ P ref ers to creep up- : 

d ^Wl or P fl as k i idw and °> er lhe B P -i 

^ ofiw,. ®T* and ‘Ham shows in depen- • 


' ^le bajic rCKfirdi portion of the 
R&D budget is $6-0 billion, ope-third oi 

renl-dollat tlecl.de in 1984 - of ^ fly COP, 


California and as Tar east as central Colorado. 
In sharp contrast to the Tar west, extreme 
low-flow conditions persisted in parts of the 
Great Plains states, and ilic below-average 
flows dial were reported only In scattered ar- 
eas of the Southeast in July extended 
throughout the mid-Aihmic and southeast 
during AugW* according to the U.S. Geolog- 
ical Survey (USGS) (see map. courtesy df 

USGS hydrologists snid that die combined 
flow of die natidn's three largest rivers—thp 
1 Mississippi. St. Lawrence, and Columbia— re- 
flected the contrast in ihe water picture, with 
the .unusually high flow or Lhe west kite need 
by the many tow flows to the PasL During ; • 

■ Aujtost, the combined flow was 2237 billion . 

/Kirh Z4Q9 hillion trail ohi a dav). 


down 50% Troni Inst month; Missouri River at 
Hermann, Mo., lHti bid, 13% almse average, 
but down 42% from July; ami the Ohio River 
ai Louisville, Ky., 68 bid, 3G%. below die Au- 
gust long-term average anil 54% hdnw last 
month's flow. 


Recent Ph.D.’s 


Atmospheric Sciences 

Damn in the Marine Alnwpke're, Tlmtpas R. . 
Fogg. Center for Atmospheric Clicniisti y 
Studies. Graduate Scltocil Of Oceunugrnphy, 
Univ. of Rhode Island. May. 1983. 

The Effects of Long-Hnnee Tra nsfwfl ef dir Pal- 
■ . lutants on Antic Chug-Active /l ernioi, Ran- 
dolph D. Borya. Dept, of Aimuspheric Sci- 
ence, Colorado Suite Univ., May 1983. , 


liters per day (bid) 1(402 billion gallphs a day), 
only 6 percent above the average and down 
33 pcfcerttjrifni July’s topibined flojv. These: 
three ntolor rivers drain more than hair 0l : . 
(he coterminous United States and serve rs a 
(iyefui guideto thq: status. of.the nations wa- 
ter resoiilui. • ; ■ ■■ '■ 

Plows it Uw 172 key index gagmg Statiofis 
. recorded by ti,^ ^uring August showed 

(h'pt 99 siadiins (57%) recorded stieamflovS, 


. Hydrology 


. --UWI Or flfl.L K j , . ■ « «» 'T 

of natural. 1 ' ‘Hat it shows iiulepmi- 
^ law Fanr nt ‘9n when it rotates, 1 
,act£ |r he describes as follows: 


River Basin WtUer Qitathj Monitoring Netivork . 
. Design, Franklin S. Tlrsch, Dept, of Civil 
' Engineering! Univ. of Massachusetts-Am- . 

. 'ihent, May. 1983*'' \ • ! ' 

A Markov-Weibull Model of Hydrologic Drought • 
, ‘ in the Farmington River Basin of Connecticut 
and Massachusetts, Richard James Dolphin, 


and Massachusetts, Kicnara James uaipmn, 
Environmental Engineering, Univ. of Con-, 
nei^icut, June 1983., 
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MIZEX West: 
Bering Sea 
Marginal Ice 
Zone Experiment 


MIZEX West Study Group 1 


Introduction 


Tile must thorough Held study of the Be- 
ring Scji Marginal Icc Zone (MIZ) attempted 
to dare was conducted February 5-27, I 1 . 183. 
This study, MIZEX West, was pari of a larger 
program addressing processes which control 
ml e rail iom among die ainiusplierc, icc, and 
oceans in the northern hemisphere MIZ’s 
[Muench, l ( J83o]. The other part of this over- 
nil program, MIZEX East, addresses process- 
es in die Greenland Sea MIZ [MePhee. 

198SffJ. 

MIZEX West is an ijirerdisciplin.tr). inulii- 
insli rational program that addresses a broad 
spectrum of physical problems related to the 
Bering Sea MIZ. Oceanographic studies at- 
tempt to measure and explain dynamically 
the frontal structure associated with the ice 
edge. Sea ice studies address the dynamic 
processes which control ice movement, floe 
interactions, and melting. Meteorological data 
contribute to knowledge of wind stress trans- 
fer through an ice cover and development of 
atmospheric boundary layers. Remote sensing 
information contributes to knowledge of the 
ice cover and enhances our ability to apply 
aircraft- or satellite-acquired data to the study 
of arctic regions. This article summarizes the 
goals, methods, and some preliminary results 
from MIZEX West. 

The MIZEX West program took place 
along the central Bering Sea MIZ (Figure I). 
This program consisted of an intensive field 
experiment in the vicinity of and north of the 
ice edge February 5-27. 1983. during the 
time of maximum ice extent and most rapid 
growth. The winter experiment employed the 
following research platforms: 

(1) The NOAA Ship Discoitrer. This vessel 
was equipped with a conductivity/tempera- 
tu re/de ptli (CTD) sensing system and with in- 
strumentation for hath surface meteorologi- 
cal and tipper air observations. It was used as 
a base for deployment of personnel and re- 
mote instrumentation onto the ice. and 
housed equipment for recording data from 
these instruments and tracking them. With an 
icc-sircnglhencd hull, the Discoverer was able 
to work in tire relatively loose, broken icc In 
and near the icc edge. 

(2) The U.S. Coast Guard Icebreaker 
Westmnd. This ship was equipped with ocean- 
ographic and meteorological instrumentation 
similar to that on the Discoverer and was like- 
wise used to deploy personnel and instru- 
mcntniinn onto the icc. hi nddition, Weslwind 
had two hdicupiei? which were used for gear 
mid personnel deployment and recovery at 
locations remote from the ship. These hell- 


1 D. J. Cavalier! (NASA/Goddard, Green- 
bell); A. Cowan (SPRI, Cambridge, UK); l». 
Gloerseu (NASA/Guddnrd, Green belt); T. 
Grenfell (PSC/Uuiv. of Washington, Seattle)- 


Knight (RuLherford-Appletpn Lab., Chilton, 
UK); S. Martin (School of Oceanography/ 
Un iv. of Washington, Seattle); R, D. Muench 
(Science Applications, Inc.i Bellevue); J. E 
Overland (PMEL/NOAA, Seattle); C. H. , 
Pease (PMEL/NOAA, Seattle); J. Powell 
(Rlilherrord-Appleton Lab., Chilton, UK); R 
M. Reynolds' (PMEL/NOAA, Seattle); J. D. 
Schumacher (PMEL/NOAA, Seattle); V; A. 
Squire (SPRI, Cambridge; UK); P. WiulhHna 
(SPRI, Cambridge. UK); ahd T. T, Wfllieii 
(ISASA/Goddard, Greenbell}. i • ’ j • . 


copters were essential for such experiments 
as the wave attenuation experiment summa- 
rized below. The icebreaking capability of 
WtUuind allowed it to operate in the relatively 
solid icc well north of the edge, where Discov- 
erer could not penetrate. 

(3) Tlie NOAA WP-3D Research Aircraft. 
This aircraft was based in Anchorage, Alaska, 
and overflew the experiment five times. The 
aircraft was equipped with gust probes m 
measure atmospheric turbulence and a SLAR 
(side-looking air radar), laser profilonieter, 
and cameras to observe ice properties. The 
WP-3D flew over the study region at altitudes 
between 50 and 1500 in. 

(4) The NASA CV-990 Airborne Labora- 
tory. The NASA aircraft, which was also 
based in Anchorage, was equipped with sev- 
eral passive microwave radiometers, an infra- 
red radiometer, two cartographic cameras, 
and a version of the radar altimeter planned 
for the European Space Agency satellite ERS. 
The aircraft made five mosaic flights over the 
research area at an altitude of 10,000 m. Vi- 
sual and photographic records of the general 
ice characteristics also made during the 
flights provided supporting data for inter- 
preting the microwave measurements. 

Information obtained from these four plat- 
forms was supplemented with current and 
oLherdala from four moorings (Figure I) 
which were deployed in October 19H2 mid re- 
covered in May 1983 using the University of 
Alaska research vessel Alpha Helix. 

The above research plaLforms and instru- 
mentation constituted Lhc MIZEX West core 
field program. Additional CTD data were ob- 
tained from the study area during the period 
Titim February 20 in March 18 using the U.S. 
Coast Guard icebreaker Polar Sen. Imagery 
was also obtained routinely from both the 
Nimbus and NOAA satellites. Finally, the Na- 
tional Weather Service office in Anchorage, 
Alaska provided real-time surface weather 
maps and ice distribiiiiuii charts. 


The Scientific Program 

Oceanographic Studies 


The oceanography portion nf the program 
focused upon improving understanding of 
the oceanic frontal structure associated wiih 
the Bering Sea ice edge [Miuwh, 19836]. To 
this end, four uuil-ivire cun rut munrjiigs 
were depluyed at locations (Figure 1) which 
bracketed the winter ice edge. Depths of cur- 
rent observation (Figure 2) were selected so 
as to measure currents in the upper and low- 
er layers and near the frontal transition, as il- 
lustrated on Figure 6. In addition to the cur- 
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F«g. i. Geographical location of the 
MIZEX West operations area. Solid line 
encompasses the area covered by the 
NOAA Ship Discoverer. Dotted tine en- 
closes the area covered by the Coast 
Cuard Icebreaker Weslwind. Numbered 
dots show locations of current moorings. 
Dashed line indicates approximate ice 
edge location during the experiment. 



Fi S- 2 - Monthly vector-averaged cur- 
rents obtained from the MIZEX Wekt ' 
moorings. Mooring.locatiohs are shown in 
Figure 1 and depths of observations are : 
given in qieteri at the. (eft end of each ■ 

' Lime-stick. ’ 


rent meters, butinm-uu muted pressure 
gauges were deployed at moorings 1 , 2, and 
5 to measure fluctuations in the miss -si id I 
pressure field. The iiear-surface meters on 
moorings 2, 4. and 5 were vcUor-averagiug 
acoustic current nieteis; the remaining «ur- 
rem meters were Savnniiis rotor units. 

To augment the current data, temperature 
(T) and salinity (S) nan. sects were made 
across the ice edge from three ililleient ves- 
sels from February 5 through March 18. 
These T and S dam were sufficient in esti- 
mate mesoscale temperature and salinity fea- 
tures associated with the mid winter ice edge. 
The CTD data were supplemented with time- 
series of temperature obtained from each of 
the current meters and pressure gauges and 
with salinity data from the niiddepth current 
meters ai moorings 2, 4, and 5. In addition to 
the winter data, CTD data were obtained 
from the study region in October 1982 and 
May 1983 during the deploy men L and recov- 
ery of the current moorings. 

The current and CTD data obtained dur- 
ing MIZEX West provided excellent defini- 
tion of the ice-cdgc-associated oceanic frontal 
structure. Figure 2 shows prelim inary results 
from the current meters. The high, nui'tli- 
northwestward, near-surface current speeds 
associated with the ice edge front in February 
and March are apparent. These speeds were 
highest (nearly 0.15 m s'-l) in March at 
mooring 5, at a time and location where ice 
melting would be expected in contribute 
maximum freshwater input (hence baroclink 
driving for the ice edge current) to the water 
column. Also apparent is the regional mean 
northwestward flow which persisted through- 
out the mooring period. 

The CTD data substantiated die rrouial 
structure described for the Bering Sea ice 
edge region lay Muench [19836] and shown 
schematically in Figure li. These data were 
adequate, moreover, to define temporal fluc- 
tuations in the T and S fields and io greatly 
improve existing clucu mental ion of regional 
winter T and S distributions. 


Wave -Ice Interaction Studies 


The energy loss suffered by ocean waves 
traveling ill rough Bering Sea pack ice was 
studied during three experiments that look 
place from Weshviud. The importance of 
these waves lies in their ability in fracture the 
large interior floes into smaller llocs which 
arc typical of the MIZ. In each experiment 
the wave-induced vertical acceleration (heave) 
of ice flees was measured along a line in the 
direction of the principal swell as observed 
from Discoverer. Whenever possible, the Mil- 
lion separation was chosen to he the maxi- 
muni possible within (lie const rain is of heli- 
copter range. The data were collected by ver- 
tical accclemmeteis allowed to record for 20 
minutes ai each successive location. 

Preliminary power spectral analyses of the 
vertical acceleration data have revealed that 
ocean waves present during each experiment 
were at unusually long periods (Figure 3). 
The lowpass filtering cited of the ice cover 
could be clearly seen in the data, its spectral 
peaks became narrower with increasing dis- 
tance from the ire edge. The decay in signifi- 
cant wave height with distance from the most 
southerly station In a given transect is shown 
in Figure 4. There is excellent agreement be- 
tween the observed wave aiicnuaiion and a 
simple exponential decay law. 


Ice Dynamics Studies 


Sea ice motion in the MIZ was measured 
with three different sets or buoys deployed 
from both WasftiijMd and Discoverer. A set of 
four radar-tracked buoys deployed on the ice 
from Weslwind had horizontal separations 
ranging from 0.5 to 5 km and was tracked at 
0.5-hr intervals over an 1 1-day period using 
the LORAN-C and the radar range and bear- 
ing of each buov. This radar-tracked array 
was nested inside a second triangular array of 
eight satellite-tracked ARGOS buoys with 
separations of 10 to 40 km (Figure 5). These 
buoys drifted westward approximately 350 
km in 14 days, while the ice edge advanced 
SO lun. Two of the array sites were equipped 
with an anemometer, current meter, and air 
and water thermistors; these data were recov- 
through the GOES satellite. Comp arisen 

.u - 6 *i ri ^ L ^ ata 1 0' m winds shows that 
the ice floes initially drifted at 4% of the wind 

a?e u- i" C r easin 8 lo 1% of the wind speed 
within 30 km of the ice edge. 

A similar aeries of ice drift and deforma- 


. . -"‘i «uu uciuiiiia- 

. n experiments was done in the ice edge re- 
gion from i Discoverer. These experiments doc- 
umented further the rapid drift and divfer- 

KCTII ICG field- near i>i4B im !o«l 


gent ice field near the ire edge. 

■ Th? radar. transponder drift buoys each f 
contained tri^axial accelerometers which men* 

ZtT™ a " tl h0rizo < Ual accelerations of 
die rce floes in the 0.5 io 20 s range. These 

for 20 minutes 

, out, of each hour b the ships for -retarding.' . 

JMaihpw boUiprppagaiton 

■ pecan ;swe|l Intoihe pack and-rUgh-fre- ' 1 
qbtacy Ice colliilonj. r V ^ 
' " '.- ^^°n; to: the defor^aiwq^hfdie^ i c ^ ; , 
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t%r 1. Kneigy sped rum from a 
luiny deployed on an ice floe 15 km i n!o 
the tie Irani the edge. The primary*™, 
gy peak at 0. It) 1 1* is d ue m a locally 
wind -generated sea. The secondary 16- 
second (0.0(i II/) peak reflects swell pm 
iigating into the region from the North 
Bari tic. 
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Fig. •/■ Decay of signilicaul wave 
height with increasing distance into ihr 
iie. lor two separate experiments. 


floes were iiu.ni linen led along the edge io 
lest die hypotheses of Wndkam [ 1983] and 
Mat tin el til. ( 1983] that locally ivind-generji- 
ed waves herd the loose ice along the edgr 
into hands, then drive these bunds in a Joan- 
wind dim lion io e! lei lively increase ice di- 
vergence at the edge. The results confirmed 
the filer live ness <>( iliis mechanism. Twmh- 
er classes of ice edge bands were alsuob- 
sci veil. Iii m least one insliuicc a lianil ms 
parallel in, .mil apparently caused by. the 
wind field assoiiuicd with all aunuspherir i- - 
vin lex, as snggesled by Munich and Cbrt'S 
1 1977 1. Additional bands svere observed 
which had lonned from a regular array 
narrow leads which opened norma / totte 
wind direction. A marked cirtulaiiflnufw® 
viduul ice floes internal to each band ms ah" 
noted. This r ii culaiioM ivns capable of intm- 
poraliug Hoes (nr small boats) along the !«■ 
ward edge ol the hand rapiilly into Nk “ nd 
inierinr. 


Ire Edge A hint inn 


One of the major contributors iotlieW 
edge salt and lieu I balance is the melting 0 
ice Hoes as the wind advects them sw[tn 
across the I milt into warmer svater. To s 
this melting, an ice floe iiieasuiiiiS aw |11 w 
hi by 40 in was instrumented with me|1 ( 
gauges over a 1.2-m thick, smotuh poru 
tile floe, l lte flue was also instninieniea^ 
:i curreiu meter, an ancmoincier, nna i . 


a curreiu meter, an iiiiuinu.i«-«.. ^ 

[ransponder. It whs then tracked a 11 
hour nei iotl ns ltort beast svinds blew 


hour period us non beast svinds blew u* 
into warmer water at speeds of upw 
s'-l. 1Jt 

The floe was iniiially in sea wteraM 
Over the next 24 hours tlie wat er l * 
lure increased from -1.3° io 0°G and li » 
served bouoin melt rale was " n,m " 

Over die next 20 Itours thfc wa^r t« P 
ture increased to + 1.0°C, anti 'he ^ ^ 

increased to 20 mm hr'-l. Over d 1 
44-hour experiment, the ice uiicwi 
creased by 0.0 in. At the same dm ■ . 

was carried Iiilo near-open water ‘ 
fered severe erosion at the t0 P a ^ 
from waves washing over the 
crease in bottom, top, and side , 
curring as the water temperature . f 
owing to floe adveclion and wa ^ 
the sides and edges) jupportsin ^ 
rived from previous cruises tW ^ 
isotherm is the boundary btav ^ 

and ice. The data acquired w.UaJ]^ 
of theories by Josberger [ 1 983] and 
[1989i] concerning ice melting- 


Meteorological Observation . ' : 

The meieoroloritai obsei-vation 

focused on boundary, l “)' cr P[ ice to* 
... -.t air fmm ne t« - ■ j-. 


focused on boundary, ire awer^ 

ed with passage bf air Fram i . , 
over open water and ;Upon ** - curfart ^ 


over open water and ;Upon ye clufart®* 1 ' 
heat, rhoiSture. and moment! ■ 
servations obtained from , 


servauons oDtaincu 

ice camps deployed [ r0 ^f ^ n d SF 

ed air temperature, 


ed air temperature, |,u r M , ;,. hETl |i r ^ 
and direction, and P re | su ^ se Kdu^^ 
vauons taken from ^^'if.^ probe 
perature and hurtidiiy. P 0 pjheN$J, 
menu taken. during j'. 

WP-3D ‘Research Aircraft 


WP-8D Research 
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IV data obtained .ip|*ar adi-qiiaie to con- 
J^namiMphcic hwl 

ui7 reiiun. The ineietiroh^cal amdUKms 
Skb prevailed tJmH.glt the held progt...., 
SthSst winds blowing ol -ire) yielded 
Srane boundary layer development ukmg ilie 
r~± e Hence the .lata are expected to lie 
Sful for testing a hypothesis proposed for 
MIZ boundary layer development lay Ovnhmd 
nal [19831- Combined wind, ice, and water 
Lion observations should also he adequate 
7.HI previous drag coelficient values icpurt- 
fo rf d. [I9«3| and Macklin 1 1983]. 

frwa Sensing Studies 

A major goal of the remote sensing pro- 
nam is to study microwave radhimeirk pinp- 
Stiei of the Bering MIZ lor the purpose of 
fimber improving sea icc uHH.emr.il ion re- 
[ritvals from space observations. Allliiiugh 
pashe microwave techniques luivc a proven 
S^iy to provide useful sea ice observations 
under all conditions of weather and seasons, 
there are slill-uu resolved problems which lim- 
itd*nifUanily the accuracy of call i dated icc 
ccauenirations [GnmHeri ft al, 19H3|. This is 
nptdally the case in (lie marginal ice zones, 
3kb are characterized by new ice produc- 
tion and growth and by rapid icc cover 
(hingH.The problem is lo resolve untliigu- 
hin that are associated with tlie presence, 
withio tlie field-of-view of the instriimeiii, or 
opoi water and of new, young, and thin lirsL- 
jeir ke types. Variations in ice type coverage 
ire suspected to result in false concentration 
gradients within both the ice-cilge zone and 
inurioT pack. 

One approach in resolving this problem 
till be to examine the polarization mid sjjcc- 
ual characteristics of the icc cover .il wave- 
lengths ranging from millimeter to centime- 
ter in order to obtain distinctive microwave 
signatures for each of the vat ions specie* of 
first-year sea ice. Data from both airborne 
and spacecraft sensuis will he used lor this 
purpose. The aircraft’s 0.33-un wavelength 
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the Berir. o ,Ce conc ent ration contours of 
GHzin J? Sea were obtained with the 37 
channel m - Cm * (scanning multi- 

rrom a lc . r ° Wavc radiometer) radiances 
overpass of the Nimbus 1 
^ary 19. 1983. during the 
(fee The n fl ’ ar 8 lna l Zone Experiment 
suet Ccm, Ceanogra P h y Report, this is- 

every 10% from. 

the sharn ZlT- lce et *8 e is defined by 

contours from 25% 
•ESS™*. ‘'Klee pack. Icc . 
kc Lyp» "variations reflect changes jn 

The inse ri ,1? as wfiter amount. ■' i 
deuce or th h ° W , S observed depen- 

iW 87 GHz mf! ar,ZaUon (V — H ^ V + H J - 

^ter fo r '■*. 81 f 1 ®) on tee type and open 
tWQs - Reeled observa- ' 

Refi.) h 8 Ur 5 courtesy of D, Cava* • 


imaging radiometer, for example, gives excel- 
lent del mil ton uf the ice edge, ice bands, and 
areas nf open water within the pack Varia- 
tions ol brightness temperature from consoli- 
dated pack ice presumably reflect variations 
ot sin face uutraricrisiirs associated with dif- 
lercni ice types. Oilier approaches to this 
problem will include combined active/passive 
Studies employing selected passive microwave 
wavelengths and radar altimeter returns. 

Preliminary results from a comparison or 
Nimbus 7 satellite microwave imagery with 
aircraft observations confirm that the satellite 
corre ctly locates the ice edge position and the 
regions ol low ice concentration associated 
with lee shore polynyas (see cover figure). 
However, a significant fraction of the concen- 
11-aiicm gradients within the interior pack de- 
rived from satellite data results from spatial 
variation of ice type. In the cover figure, for 
instance, currently calculated ice concentra- 
tions of 85% or greater are associated with a 
first-year thin or medium ice cover; concen- 
trations between 65% and 85% are associated 
with young ice; and concentrations below 
55% are associated with new icc. Further 
analysis, however, lias shown that the G.8]-cni 
polarization can distinguish among new, 
young, and first-year sea ice. This result 
holds promise for die discrimination of these 
first-year icc types. We hope that further 
analysis using other wavelengths will uncover 
distinctive spectral signatures needed 10 iden- 
tify unambiguously each of the icc types. 
Analysis or surface radiometric measure- 
ments and ice core results, obtained from 
both ships, should help confirm these early 
observations. 

Summary 

Figure H summarizes die observations from 
MIZEX West. The buoy drift results suggest 
dial die MIZ divides into two parts: region I, 
where ice moduli at die 1-5 km scale is near- 
Iv solid body (i.c., is ncailv dun of a single 
mass) mid where “leads" (ii regular, ice-fiec 
areas) rapidly fill with ice; and region II, 
w I ic re the ice disperses in a near- random mo- 
duli superimposed on the wiiul-drisen dis- 
placement. 

The region in which ice dispersion occurs 
is over the gensimphic tun cut shear region 
associated with die kc edge Irani. Across ibis 
zone, die sea water lent|X'raliire im leases 
(mm die liee/ing puinl m appn •ximuieh 
+ 1“C. The ice is broken up by in.e.111 swell 
propagating into die pack and tlielis in llic 
wanucr water. Al die same lime, mriiuleiii 
iliictualioiis associated with winds ami ciu- 
reuls dclririn and stretch the masses ot ice 
mm lilamcms or bands. Wind- waves generat- 
ed oil lhc open water accelerate those hands 
imo the warmer walei. Theie. ke meliing 
uvei this iwo-laveied system unili ihules to 
up[H-i layer stability and helps maintain die 
alougfrunl geosiroplik (low. 
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Fig. 5. Drift tracks for the eight ARGOS buoys deployed «m die ice from llVk/tfinrf. 
Dashed lines show approximate ice locations on February 10 and 22. Inserts show relative 
locations of the buoys. Numbers at the beginning and end of track give the day counting 
From February 1 (UT). RCVD indicates recovery of the buoy. 

As the wind blows over the open water of 

region 1 1, the surface conditions change from ' , 0m 

cold icc to warm water. The currespimdiiig ^ '''‘ r j}' ‘J 

flux or heat into the atmosphere creates a C -. H . - y V ** 

rapidly developing, unstable boundary layer ^ ^ ^ > ^ 

which leads to the rorniation of roll vortices ' I 

aligned approximately parallel lo the wind ‘ ’ll' 

and additional tiirbulciicc at die ocean sur- W" 
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Announcements 

Robert O. Reid 
Honored 

Ruben O. llckl. pro- 
fessor and head of the 
Department of Ocean- 
ography aL Texas A&M 
University, wns honored 
hy about 80 of his for- 
mer students with a 
two-day symposium on 
the practice of physical 
oceanography, held 
April 14 and 15 on the 
College Station campus. Some 30 papers were 
presented by Reid’s present and Former stu- 
dents, who cante to Texas A&M from many 
parts of the country to honor their Former 
professor. A festschrift of selected proceed- 
ings will be published by die Texas A&M 
University Press. 

The symposium, planned by «etian a 
Jennings, director of the Texas A&M Office 
of University Research Services; A. D. Kir- 
wan, Jr., University of South Florida; and , 
William J. Merrell and Worth D. Nowlm. J -. 

or the Texas A&M Department or Ckeanog. 

raohv was kept a secret from Reitl until a re- 
gion .he evening of April 13. Speaking , on 
behalf of the symposiurn-s org^ni^ Men eM 
noted that Reid has been on ^ 
committee for 60 master’s and Ph.D. students 
and committee chairman for SO masters stu- 
dents and 55 doctoral students; 

“We. his M.S. and Pli.D. studeiUs, believe ,, 

dial Professor Reid’s greatest ««h«C , 

achievement has beertjin the 
graduate students. His jaciUific conipetence 
S lmcr«t combined Will, hu ktadnq. 2nd 

personal anti professional : 

Professor Reid as a m^r 


editor, and administrator in oceanography. 
Reid was named Distinguished Professor in 
1978, and became head of the Department of 
Oceanography at Texas A&M ill 1981. His 
academic career began with 2 years of study 
at the University of California. Los Angeles, 
after which lie transferred to lhc University 
of Southern California lo take mechanical en- 
gineering courses, which were not at that 
time (1941) offered at UCLA. Before com- 
pleting the bachelor’s degree at USC, lie en- 
listed in the Army Air Corps Meteorology 
Cadet Program aiid was assigned to a unit at 
UCLA for training. During World War II 
Reid rose from second lieutenant to capiaiu 
and served in Europe and Lhe Pacific. 

Reid completed the Bachelor of Engineer- 
ing degree, magna cum laude, at USC in 
June 1946. Entering Scripps Institution of 
Oceanography in the Tall of 1946, he met 
Mariorie Ferry, whom he married in Febru- 
ary 1947. At Scripps, he studied under H. U. 
Sverdrup and Carl Eckari. He received the 
M.S. degree in oceanography in February 
1948. Professor Reid cites Sverdrup and Eck- 
art as the two men who have had the greatest 
impact on his professional outlook. 

The Department or Oceanographv wa* es- 
tablished at Texas A&M University in Janu- 
ary 1949. and Dale F. Leipper was recruited 
from Scripps to head the new department- 
Leipper decided to assign his five academic 
positions Lo the basic disciplines or oceanogra- , 
phy, including meteorological oceanography. 
Since he and Reid had wartime experience ns 
boih meteorologists and physical oceanogra- 
phers, he decided further that the two of 
Oietn could jointly fill the slots for both disci- 
plines. Ried came to Texas A&M in January . 

1951 under this arrangement. . 

During a distinguished career of research, 
teaching, and advising, rrofeskor Reitl has re- 
ceived many honors, including Tull professor- 
ship and. in I960, a Faculty Distinguished 
Achievement Award for Rejteqrdj; the Mm- 
nle Piper Foundation Award for Teaching, > 
1072- the Special Award or the American ; 
MeteorologSl Sdclety. 1?7>: Medjl of (he 
University of Llige. Belgwdt. 4978; promo- 
tion to Distinguish^’ Profes^r, 1978; riec- 
lion as a Fellow dr tlie American Geophysical 
Union, 1980; and the Facidty^isunguished . 
Achieve mtat Award fqrTcafhmg, »Ht' 

* ws founding editor. oF Journal tfMpkil 
Octatiogrnphy, Serving from 197 0 to 1980. In 
1981 he accfepied ihe posliioft of head of the 
Tmtas-A&M Department. of OcMnogfaphy. 


Christmas Island Birds 
Returning 

Six months after their mass exodus, birds 
are beginning io return to Christmas Island. 
Roughly 17 million birds, almost the entire 
adult bird population, either perished or fled 
their tnid-Pacific alull home iasl autumn, 
leaving behind thousands of nestlings to 
starve [Eos, April 5, 1983, p. 131). It is be- 
lieved that the strong El Ntfio altered die 
ecology of die surrounding waters and forced 
the birds to flee. Christmas Island is Lhe 
world’s largest coral atoll. 

“Ocean and atmosphere scientists are un- 
sure or future directions for the El Niilo con; 
ditions and cannot now predict what will hap- 
pen to (lie birds in the coming months," said 
Ralph W. Schreiber, curator of ornithology at 
the Natural History Museum of Los Angeles 
County in California. He is the ornithologist, 
who discovered the disappearance. “The re- 
covery of the bird populations depends nn 
the food supply in die waters surrounding 
the island.” The island’s birds Feed exclusively 
on small fish and squid. 

As pan of a survey on the biology of tropi- 
cal seabirds as aliened hy the El Niilo. 
Schreiber returned to the island for 10 days 
in June to survey the bird population. He re- 
ports that individuals representing must of 
die 18 species that fled have returned in 
small numbers. Three species are breeding at 
a rale approaching pre-exodus levels. 
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RATES PER LINE 

Positions Wanted: ILrsf msvi linn $1.75, .iililiiimi- 
al insertions $ 1 .50. 

Positions Available, Servicer, Supplier, Courses, 
and Announcement!.- Iirsi insertion $3,511. ad- 
ditional insertions $11.75. 

Student Opportunities: Him imcnimi rice, .itltli- 
iii in jJ insert inns SI. 5ft. 

Uicre.ire in' dixcnunis nr riiiiiinis*inii& mi 
classified .ids. Any tvpc si vie ilia l is mu publisli- 
cr’s cliuice is cl iu rued fm ,n general advertising 
rules. F.ui is published wecklj nil l'ucsda>. Ails 
nmsi l>c received in writing on Mnuilai. I neck 
prior (u ihc dale of putiliniiiini. 

Replies in ads tvilli bus mi ml km should lie 

addressed in Box Auiericaii ( icojdivsiral 

Union, 2U(HJ Morida Aiciuic, N.W., Washing- 
(on, IK C. 201)1)9. 

loir fnnher information, i ull lull free «fi*»- 
424-24HN m, in i he Washington, 1). area, 
•H>2-6UU3. 


ItJSI IIOSS AVAILABLE 


Cornell University Department of Geological Scl- 
onen. A|ip]iL.ilinns me invited fur a ten urc-i rack 
niuilUm at (ne assist am professor level m hegin in 
rail 1 9H4. -Specialties nf inlet cst arc scdiiiicnioluuy, 
stratiumpliy, and siituiural geology. Slime exuen- 
encc beyond rite Pli.D. is desirable. Send eiirrauluni 
vitae iuid n.iims <■! ilirt-e tefei cures m 

Outlaid I.. TurLulic, Clt.iirinuu 
Denari men I cl Geological Sciences 
Kimliall Hall 
Oinicll University 
It lima. Mew York 11853 

CTiirncll Uuiseisity is an Ft|ii.il 0|i|xiriiinity Kin- 
ploy IT. 

The University of New Mexico/ Research Asso- 
ciate. Applications arc iuviicd for a permanent 
position as a research associate in the Dep.u uncut 
uf Geology at The University of New Mexico. The 
applicant should have cxf*rience in tliarattcrbing 
Ihc unit lure, inurphnlngy and dicniistry of solid 
materials wlili the analwtnil clcriron microscope (to 
be }in re based this vearj and will lc responsible for 
the day-to-day op ic rat ion of Ihc insn uncut. The 
work will involve die characieti ration of metallic, re- 
ramic aud com pi win- in. aerials, including rnck- 
forminjc minerals. TJie si aiming transmission elec- 
tron mici-uscii|ie will be pari ul .in fleet nm Micro- 
licam Analysis Facility which riu hides u fully- 
auliiiiiati'il ARL EMX-SM electron niicruuiblic; an 
an oil ti a led. five a] wan under. 733 |k()l. 

Super prohe and an llil.ulii 4 "id si. jutting rk-itrun 
miin«ci3(ie. Each instrument li,i« an FDS.md is 
housed in newly const ructcd Liliiirainries. Experi- 
ence in x-ray difTi action crystallography and sec- 
untliirv x-r.tr lliiiircsccnu- jnlavsis would lie useful. 

. I hc iiiLLCSsltd applicant is c Aperies I to maintain 
bisdicr own active research program and in interact 
will* family throughout the University in coopera- 
tive materials science research. 

A Pli.D is required and the sal.m is in die ranee 
of 527.W1U in $.ir>.fi«l)'IS monlli* i ■■rnnicnsiiiiiic 
with cxjK'rieucc. Applicants should lorn aril a de- 
tailed resume tu R. C. Ewing. Department of Geala- 
KY. University of New Mexico. Albuquerque. New 
Mexico K7 131. Deadline fur applications is Decem- 
ber 15, 1983. 

The University of New Mexico is an Equal Oppor- 
tunity Employer. 

Indiana University Hfenure Track Position in Igne- 
ous Petrology. I hc Department of Geology in- 
vites applications for a tenure track position in igne- 
ous petrology with strong emphasis on field plus ex- 
perimental and/or theoretical coil side rat ions 
applicable to igneous rock systems. The duties of 
tne appointment will consist of teaching on the un- 
dergraduate and graduate levels which will include 
petrology, petrography, and advanced courses in his 
or her own interest plus establishing a creative re- 
search program. The appointment will be at the as- 
«swjil professor level and will lake- effect in August 
1984. A doctoral degree is required. Applications, 
including a curriculum vitae and at least three let- 
ters or reference must lie received bv February 1. 
1984. Please send inquiries and applications to 
Haydn H. Murray. Chairman. Department of Geol- 
ogy. Indtana University, Bloumington, Indiana 
4/405 (Thane: 812/335-3583). If applicants plan to 
aitendlhe Geological Society uf America meetings 
in Lndianopolis. please arrange for an interview 
through the GSA employment service. 

Indiana University u an equal oppununiiy/alTir- 
matLvc action employer. 
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Iowa Slate University of Science and Technology, 
Deportment of Eorth Sciences. Applications are 
invited for .1 icnurc liack faculty p:«»niun in Meicu- 
ralugy. Rank is at lire assistant or associate professor 
level, dependent upon ipiali lie aliens. The successful 
applicant will lx.- expected to develop a strong re- 
search and graduate student program and will leach 
undergraduate and graduate courses for meteorolo- 
gy majors. 

■|1ic position is for a person with proven expertise 
within the general area of dynamic mclcui ulngy. 
Teaching will involve an undergraduate on use in 
synoptic meteorology . in addition to courses related 
to the field of expertise. Completion of the Ph.U. 
prior to appuintmem is strongly preferred. In addi- 
tion. research ability shown by other publications 
and/or postdoctoral experience will he an ad van - 

ffuva Slate offers degrees ill meteorology through 
Ike Ph.D. The program includes about 60 under- 
graduate majors; Inc gradualc/reiearch program is 
strong and emphasizes theoretical, dynamic studies 
Close relationships are cstablislied with the facilities 
and personnel of major national laboratories. New 
campus facilities for meteorology arc currently un- 
der construction. 

The appointment is expected to begin no later 
than September. 1984; an appointment during the 
current academic year may be passible. Application 
deadline is November 1, 1 983; Inter applications will 
be accepted if the position is not tilled. For applica- 
tion informal ion please write to; 

Dr. Bert E. Nordlie 
Department of Farih Sciences 
Iowa State University 
253 Science I 
Ames, Iowa 5H01 1. 

Iowa State University is an equal upportiiuity/af- 
firnuilvc action employer. 

South Dakota School of Mines and Technology. 

Applications are invited for two positions which 
may be available in die De]K«rinicnt or Geolgoy and 
Geological Engineering. Both involve teaching at 
the graduate and imdcrgruduutr levels, thesis direc- 
tion, and llic dcvckipnicm of research. 

Geological Engineering: sjiecinliy in rack or soil me- 
chanics, site evaluation, gcohydrblugy. petroleum/ 
reservoir engineering or engineering stesmologliy. 
Industrial experience desirable. A Ph.D. in an area 
oF engineering is preferred. 

Coal Cedogy: applicants should have a strong back- 
ground in coal petrography, preferably with experi- 
ence witli U.S. coals. Experience ;is a ualynnlugui/ 
palcobotanisi is desirable. The Ph.D. is required. 

The department has an undergraduate enroll- 
ment of 170 inajurs and a graduate enrollment of 
liO. f ield applications arc emphasized. Interested 
persons should send a resume and three letters of 
recommendation to William Rogjrynthc-n, Dept, of 
Cicolugy/Geological Engineering/ Suuili D.tkula 
School nf Mines & Tccliitolngy, Rapid City, S.D. 
57701. Deadline for application is December 15, 
1983. 

SDSMAT is an cqiial-oppnri units employer. 

National Center for Atmospheric Researeh/Vlaitor 
Applicants, At the High Alliiudc Observatory, 
Visitor Appointments are available for new aiuf es- 
tablished I’ll. Ik's for tin to une sear periods in carry 
out research in solar physics, .si.J.n-iei rcsni.il plus- 
es. and related subjccti. Applicauu should niovide 
a Luniculum vitae including education, work expe- 
rience, publications, the names of three scientists fa- 
miliar with their work, and a statement of their re- 
search plans. Applications must be received by Jan- 
uary 1 5, 1984, and they should lie sent to: HaO 
Visitor Committee, High Altitude Observatory . Na- 
tional Center for Atmospheric Research, P.O. Box 
3000, Boulder, Colorado 80307. 

NCAR is an Equal Oppormnity/AITimiaiivc Ac- 
tion Employer. 


The University of MUsourl-CoIumbla/FacuIly Posl- 
Uons. The University of Missouri-Colunibia De- 
partment or Geology pbns immediate expansion 
through the addition of three tenure-track faculty 
positions. Appointments are anticipated at tile assist- 
ant professor level, although liigher tanks may lie 
possible, beginning in AugusL oT 1984. Candidates 
will be expected to have completed requirements 
Tor the Ph.D. degree by that time. Faculty members 
arc requited to provide quality instruction at hath 
undergraduate and graduate level, and conduct re- 
search leading to seffloriy publications. Successful 
candidates will he chosen from the follow Ing spccuil- 


Exploraiion Geophysics 
Sol id -Ear ill Geophysics 
Hydrogeology 

Analytical StruciuralGcology 
Clastic Scdimemolosv 

Applications should send resume, transcripts, and 
names and addresses of three references to: 

Tom Freeman. Chairman 
Department of Geology 
University of Missouri 
Columbia, MO 05211 


Rensselaer Polytechnic Inalltuie/A Tenure-Track 
raciiliy Position and a Post-Doctoral Research Po- 
sitlon. The Department of Geology of Rensselaer 
Polytechnic Institute is seeking appuauus Inr two 
openings, a tenure-track racuhv position and a post- 
docioral research position. ' ^ 

The faculty posit iun ai-ailablc in Scpieinbei- 1984 
requires a Ph.D. or cqulralent degree. The area or 
specialization within the geosciences Is open. Panic- 
ularlv Important Is the applicant's interest in re- 
search and teaching at both the iindei graduate and 
graduate levels (M.S. and Ph.D.) with capability to 
do crcauvc research In the quandiaUve sciences. 
Preference will be given to Individuals with research 
experience beyund the Ph.D.; the level or the ap- 
pointment is open. 1 

T he postdoctoral position is available beginning 
January 1984 tu do research in the field effusion 
track aualvais applied to studies of sedimentary ba- 

SAte S.,'i;r ler ' 8c " blc 

SSET# ‘ l *P arll, « ,u .» part of a modern, 
technologically-oriented university, and consists of 
seven members whose collective expertise cncom- . 

ffoehemtarr. 

peiralogy, ghdal and surltdnf geology® and ecologl-' 
cal modeling. Tltc RPI environment provides ainhle. 
OpDOrlUnilKS for field nnrl Ishnninra Pi 


Washington Stale Unlversily/Rcscareh 
Aasutantshlps. liuiiii-di.itc u|u-i lilies ter M S. .iml 
Pli.D. Graduate Research Assisuiuslii]rt lit the jtib- 
oratory for Aliiunplierii. Kvseanli. I'ullcgfiii Eugi- 
iiccrina, Wasliingluti State Lhuwrdiv. Giirreni re- 
search includes measurements ul hydroxyl radh.il 
colleen i rations; biogenic still ur utul livdtui .irlum 
cmissiim rates; glnlal chemical Liiiicriitraiuiiis in re- 
mole lucatiuns; investigations uf .iiuinsplicrii trans- 
port in roniplcx siiiTniiiidiugs: studies ul iiullm.uii- 
vcgeiaiion inter, iciinns. Write In Mr. Hub Kujipe, 
Laloraton- fur AliiiusplieriL Rescjrclt, WadiiugliHt 
Stale Uiiivcrsitv. I’ulhiiau, WA 99164. 

WSU is an Equal Opp'iiitmiiy .md Allitnuiiu- 
Action Employer. 

Ohio State Univcrsity/Seismologisl- 
Tectonophysldst. The Dep.ii iineni ul Gculugy 
and Mineralogy, The Uhio Sl.uc Utiiversiiv, iliviiex 
applications for a temire -track ]i(isitlon Inr ,i gen- 
pny.sicist w-itli research imcicsts in xcisimilugy .mil/ 
or iccioimphysics. flic sttccesslitl applicant must In- 
prepared to assist in leaching exploration jjcuplnx- 
tes courses, advanced topics m Im/lter speciality, 
conduct research, and supervise graduate students 
Preference will be given to e.iiuliiiaies with jmsl-duc- 
toral or industrial experience. Rank anil salary tuni- 
mensurate with experience and research record. 
Please send applications m iiuininaiiuiis as suon .is 
possible to: 

Dr.Ralph R.B. von Frese 
Chairman, SohccIi Cnimuiltce 
Dcparimeni ul Geology and Mincr.iliigy 
Thc Ohiu State Uiiivcrsitv 
Columbus. OH 43210 
I Mi one; (Gl-I) 422-1.H4U ur 422-2721 
Applications should include a resume, a statement 
uf research interests and the names uf at least three 
persons whom we may contact for recommenda- 
tions. The dosing date for applications is December 
23, 1983; appointments will be effective no later 
than October I, 1984. Additional information can 
be obtained by writing or calling the search cuitiiniL- 
lee chairman. 

Tltc Ohio State University is an equal oppnriiiiii- 
ly/affirmative action employer. 

Washington University, St. Louis. Washington 
University, St. Louis, announces iciiuic track posi- 
tions for the fall of 1984. Preference is lor candi- 
dates in Geophysics, Smictural Geology, Metaumi- 
phic Petrology, or Petrology ul Extraterrestrial Ma- 
terials. 

The siicccsstul candidate must have the lolliiwing 
attributes: demonstrated creativity and promise ul 
excellence in research and leaching; intern in ilcivl- 
op a vigorous graduate research program; desire in 
leach courses in ficltl r.f interest and related holds 
of geoscience at undergraduate ami graduate levels. 

Send resume, si a lenient of future research inter- 
ests, and names nf at least three references in l.im 
A. Haskin, Chairman, l)upai intent of Earth .mil 
PlanciHrv Scienes, W:uhiiigi(in Univei city. Si. G,uis. 
Missnun 63130. Applications received thriinuli |.m- 
uarv I. 1984. J 

Washington University is an e<|ii a i| opjioi t unity /al- 
ii rmai ire action cnqtloyer. 

North Carolina Stoic UnivcraitWMarlne Chemist, 

The UcpamiieiiL ul M.uine, id Aliiiu- 

b phene Sciences invites applications for a 9 nuKith, 
tenure track position tu the assistant or associate 
professor level. The candidate nmsi have u IMt.l). 
and will Ik expected to inierau with various te- 
search programs witliin die depailineni such as; ra- 
diochemutry, stiilile isoiojic and trace metal geo- 
cheminiy. sedinietitulqgy. ocean cireubiliuii, .tir-wa 
interaction, and biolngiml uccanugiapliy. Rc-spnnsi- 
bilities include conditciing a viahle research nm- 

(imn d ■ vitas 1 1 1 _.l. ■ I. . ■ 1 . 


To Do Today 

Call AGU 
at 800-424-2488 

• Order books/joumak 

• Request membership 

applications 

• Register for meeting 

• Place advertisement 
in Eos 

• Change address 


II ,.0 • I^PklULII Ifftll- 

5 rain as well as teaching and advising graduate- int- 
ents. Applicants should Ibrwaid a icsinue mul the 
names or at least three references to: Dr. David I. 
DeMaster, Cluiiiinan, Search Committee, P.O. Bus 
5008. North Carulina State University, Rali-lgh, NC. 
- '050. Application inaieritil xlumld lie sent liy No- 
vember 30, 1983. 

North Gnrulitiii Stale University is an equal ini- 
parmniiy/afln nialive acliini eiiiplnyer. 


~~,r ~r~ r . c'v*":*- qwiugy, uininemntlcs 

mmchals «ience, engineering and computer sci- 

A reiuttie and the names of three persons whd 
would be willing topravlde letteri bfrafereuce 


lute, Trov, NY 12181. ■ : " 4nni 

•' ESV'J Oppormnl.^Amrm.Uvc 


Ohio Slate Univcnlly/Slructund Geologist. I lie 
Dcparimeni «r Geology mid Mineralogy, The ()|,iu 
Slate University, invites applications for a tenure- 
track posttiun for a strut Lin al geobiulst with u 
strong background in quamiiiuive analyslv nr lk-kl 
data and research interests In icginnal t ecu hi in m 
tec to nophysics. Hie succcsxfiil applicant will he ex- 
pected to participate in the undergraduate urogram 
and give graduate courses in his/her held ur exm-r- 
Use, conduct research, MUKrvisc graduate students, 
and Interact with other dcnaii mental programs In 
regional geology and geophysics. Preference will he 
given to candidates with iiosi-rlouoral or IihIiisItIh] 
experience. Rank and salary comnicnsiiraie with 
expencnce and research record. Please send umili- 
caticns or nominations as suon as possible to: 

Dr. Ralph R.B. von Frese 
Chairman, Search Committee 
Department or Geology and Mineralogy 
The Ohio State University 
Columbus, OH 4S2I0 
Phone: (G14) 422-5635 or 422-272 1 
Applications should include a resume, a statement 
ol research interests and the names of at least three 
penons whom we may contact lor racommcnda- 
M* tlosmg date for applications is December 
□ppoinimenis will Ik effective no later 
& Ad *lidonal informadun can 

chEi, by WnUn8 0r M,lln 8 ‘he search contmti- 

iv/Imrmi!-?. Univcr J sjl >’ is an eq»nl opi»nuni- 
ly/aiHrmauve acuon employer. 1 ri 

Metcocologlst/Tba City College of The City Uni- 

mid^riciai?e? 0rk ‘ - Tl ? e °®P 3rt, n' e ni o? Earth 
andefid ,nvllcs appH^dons for an 

antlapatcd opening in meteorology. The appoint- 
ment will start September, 1984. Applicant* should 
£ESi cU!d Ph D - h Y thc dmc of apS- 

owl “ ,lrong bac ^S r °und synoptic me- 
a PPucallons. In adcfilion. 

c Vi - h £ vc an ,n,cr «‘ mmospher- 

nrnhlSi P o,lu, *0h as applied to urban areas, 

leqSredto llJ ’' l Thc l* 0011 hired wiH be 

u>unc ? in meicorology, and pnssi- 

!fl?ST ph ? wcl1 dareW and” 
juataUM an acurer« e aixh program, 1‘anMpadoh '■ . 

wul be commensurate, with experience Send min. •' 

BsfiE&fiM a ”d Planatai^- Sciences, 
i® - 1 ,nd AvCnue> 

•York Co "f«* °r Ml®. City University of New 
pfo^ r U «l ua | oppQritihny affirmaliy® action* cm-' 

i- . . 

— ■ • " • ; 7 i v hi Z ■ ■ 


Postdoctoral Position. Avyilalvlo fr>r the evprimm- 
tnl study ul tin- eiiliainiiiciil, deposition, atvJtmv 
putt ul vrtlimt-nts in lakes and oceans. Thc raw* 
will lie primarily in the lulxiraton but will ikom 
vcivc smite held work. Competence in experimrrd 
fluid im-ili.iniis ami interest in environmcQUl iir^t, 
lents is ttvccssaiY. The position will remain wis 
til tilled. Anpliratili should send resume andtumti 
nf ilnec ret ci cities m: 

Professor Wilbert Lick 

Dqumtieiu of Mo.]i;inii.al & Environmental Enp- 
nccring 

Univei sitv n| Clulifornia 
Santa Ihtrlnira, CA 93106 
Ail Ei|ii.il ( >p|iiii m uiiy/ A Ihrntativc Action Em- 
pluvcr. 


University of Alaska/ Exploration Geophyilrta- 
Scismir Stratigrapher. Apjjlii.nmns are invited 
lot a ii'iiiuv-ir.iik tf.n hing'rcscartli yuiiiicn in iht 
Gvolngy/Gi'itjihysii s I'mgr.im nf the Uillepofhr 
viiiiiiiiiviii.il fii ivitiii. Prime respinsibiliucs will be 
in teach graduate and some iiiKicrgradnaic munn 
ill die me nf slale-ol-tlie-ai I techniques in puifr 
leimi exploration gc-oplivsii.i. The successful appb- 
(.ml will also di.-velo|i all innovative icsejrcbpto- 
grain to iiiiupk'mi'iit our glowing petroleum 
gv I lit luullllll. Din lot.lle 11 ll't|tlll fd- Jlldlisltul 
I'XIH'lieiKi' in livilioi.il linn exjilol ,ilion ami. in [■« 
lunhq. the iim-m| seiunk ndh-itioii iljt .1 to uiteipccr 
siiiitigi apliv ami l.uies is deiir.ilik-. 'I he nme-w^J 
l.iniliy poiiiioii ii open stalling'" lattuag 
Rank and i.il.tl y ■ omiiM-nvuraie with iwaHMJ*** 
and exiH-rieuie. Resit me and at least inrcermr- 
i-ines iin mid Ih- viiljiiiilied In Ur. Juan G. R«a" r 
Dit ei ini . I tiv iii. in nl ( hum ietues, Unhmuv a 
Alaska. Irairiunks. Alaska 99701. Au|ilitn"ont»- 
Ih.- ui > ci it cil until Ihxiinhvr 15. 19W or wiwp^ 
lion is rilled. .. 

Your iiiipliialinn Inr emiilotmcnn i'tUi 'Wiw- 
vt-rdly nl' Alaska mav lie subject to PuLJtc Uisdosui 
if yuu are wlntcil as a linalist. 

The Univei sit); nl Alaska iv an EO AA emp* 11 ’* 
and ediii;ation.il imlil iillim. 

University of Morida. Tltc DqiaiWteBi^' 
gv invitex .tptilh. ilium lm a leniirc-lrtrt 
beginning with the lull lei m. l'JW. IT^PJ ^ 
Ih- lillmi ill the iissiMatil nr nsatmaw 
A 1*1, .1). ,v retiu lied and «hty *■ 
rate with iiiiaiiliraiionx. Although ail > EfSSa» 
i i. illy will fie miiaidered, pi cfcrcuce v»iU 
those wit it inlet est hi these general arras- g™* 
in i lug vim i ope geology nr Uiw-lwnWr-KjU'g^ 
clieiiinliy-i hemiial xedliiieniolngy- ‘ ^ 

vime and .1 let lets nf reference by '. 

in : l»r. N.l). Otulyke; Dejiintnicni 1 °f“2W 
1 1 12 GPA; University uf Florida; flcn 

,,a, Fhe lli'iiv-t-rriiy III Fhirhh is an equal nppotu™ 1 " 
allit illative at lion einpluycr. 

Dnpartmcttt of Gcoscleuces^nivorsilyof^* 
The Department ol Groscicnces 
having iipplicnlions for tenure track post rj,. 
InllnwniK areas: (1) (hjonhysics-^eanw 
ration, (him prtxcsring (2) 
and ineiaium phic ( 3 ) kri?ocliemis‘D c Sriffl« 
Salary and rank comnwiuiixaic rth ^ • 

II ituemicd, please send: 

( 1 1 A curriculum vitae , ^th f 

(2) A brier statement of teaching and rt*- 

,P (Srritrce letters nf reromnw**^ 

Dr. John C. Biiller 

Deiwnment of Ge«*« 
unlveisitVpf Houston 
Houston. Texas eDip k)jtf 

Afrirmatlve-aclian/equnl-opportuni y 


Professor or Marine 
ford University. T 
Stanford University, I 




of the above ttspecti ol fwjiiy to 

ics, who have demonilratedan Xj lQ gu£ ■ 
new ideas and research dt^o^ a ^ d ^t.l4j 
ttach graduate arid unde , r P^“ intcrct 1 ^ 
sidering this appointment rt-eairit 

mirirtglnicractfoni with 
marine geology, pJale 

seismology and rMional ^OCT ^ I0 ^rr^ 

new facility member will oe 

strong 'J 


marine geology, p)a‘e J5 Si* 9 * 
seismology and regional ^ to^^ , 

new facility member will DC expv 

brief description or teaching;.*!* • . - ■ 

and references to: s ^*. N ar . ' 


id references to: . .... _ No j: .. ■ ,,i. 

i - 

’ ;• ;/ Slap ford Unh» J«H ■ -. * . \ 

>- -.' • ' Stanfbfd.^ oppdrw*!!?^ 

Stanford UnlVershjr H 




mi v 


Earth Sciences 


The Lamonl-Doherty Geologicul 
Observatory of Columbia Uttiver- 
sitY Invites scientists Interested in 
any field of the earth sciences to 


pply for the following fellow- 
ships: Two postdoctoral fellow- 


ships, each awarded for a period 
of one yaar [extendable to two 
years in special instances) begin- 
ning in September. 1084 with a 
stipend of $25,000 per annum. 

Completed applications are to bn 
returned by January 15, 1984. Ap- 
plication forms may be obtained 
by writing to the Director, La- 
jnont-Doherty Geological Obser- 
vatory, Palisades, New York 
10064. Award announcements 
will be made February 28, 1984, 
or shortly thereafter. 

Columbia University is an Affir- 
mative Action/Equcrl Opportunity 
Employer. 


SSIS!!!55 , a^ T -t«s«J 1 jr. 

plor 


Liberate 

School 


lory An *lyM and Manager/Soutli Dakota 
of Mines and Technology. I’usiiion :is acting 


Autart Director of Engineering and Mining Ex- 

' ,if e 


fflinem Station at state -sup pm led sclmul uf engi- 
ufriiH and Ktcnre located adjacent ta the Black 


Ktnra and Ktcncc tucaica aajacent to t nc tu.ii 
■bib. Experience required in standard chentiL.il 
uulpis. XRF. XRD, A A {IGl’l. ES, and energv i 


dis- 


misjic Hivelengih Lcchniqtics. Analytic wnrk 
omninaicly in ores, minerals, fuels and water hut i»- 
iludnrngineering materials. (Jp|>nri unity fnt indi- 
viduil rtwarch, work with graduate siuilenis, and 
utstruflioD in shon courses. M.S. degree iitiiiiniiiin. 


Clijtii» date, October 3 1 , 19H3. 

An Equal Oppurtuniiy Em plover, 
cfc 


Rnume ami three- references l.ijaik A. Redden. 
DcedOT, Experiment Station, South Dakota Sclmul 
of Minei ana Technology, Rapid C .it > , SI J 377111- 
SM L 




Hatttoo University. A liiuited numlx.-i ul uiil' 
tcanuiiingapuriintinciiis. will, the pnxvtliiliu nl ,c- 
kmI are available un a L(tiu|K.'iiivi- ii.ims Inr new 
and evubliihc J Pli.D. - s tmaiiv mu u-mmixIi in 
dtiuroiu nnd prcdianbiliiv ul the aliinnphetc and 
o-rttu, dimatology , ainiusplu-riL ami (» i-.mk ilx-in- 
uin.btlcecopliysical fluid dvii.uiiiis. and snlid 
nnb pupnyiics. .Siiaessfiil appliiantx will have a< - 
L«siothv laciliiics nf the (•■'(■[■hy.xiral Fluid 
D^iovs laboratory/Nf »A A I til', n mail, m a ltd aj,- 
t^aaon forms can he nl named I mm: Glia it man. 
^ Sorndu Sckxliun (anmiiilliv. (.ieupInsM jl 
/Ml Otiunncs I’rogratn, I’rimelun Univcixin . I'nn 
OlnrtBuxSOS, 1‘rimeluti, New jerxet IIR5-I2. 

rnnccton Utnvcrsity is an Fcui.d (>|i|iuiiiiiiiiv Eitt- 
plwn-MfF. _ iii 


Privet i Uf ^ Gunbridgc.Bullard l.abs./Scisniolo- 
V~. ( mtldoctoral tcseaieh jxisiiicti available in 
wManne Geophysics Group. We have .111 active 
pf^tam involving twu-shi|i tiiiiltitrliaiiiiel se ismic 
nJ7 mcn J , S r, . l ' ie inutilwiilsil mat gin, mti- 
Tt roc iion of digiul OBS. seismic iciYadiuti expmi- 
® 1 ™ lon ‘J* continental shell, the deep humus, 
E S^Md aois-g margins and a.seisiitii ridges, and 


[^dcvdopnient mid ainiliialinii of new inteiptela- 
Mnttlftlwds, M ||, niJim iimiiies to 1 ' 


--l-cuwas, stun npj)i,minilie.s to hiithile new 
P^. hmmlly fun, fed lor 2 1/-I years. 


m.wr r 5' u, T c an 't names of two ‘leierees or ie- 
rj'Uor further details t„ [)i. R.s. White. Bullard 
“K*** Madingley Road. Cainl.iltlge, U.K. 

An ^ uppunuitily employer. 


miMniMaT — ■ “‘■"“j 1,1 “u-" Dcintnnieiii 

10 “^duct rescardt leading to pultlka- 

Puttnent SlP« Vldc i»«ru«km. Tla- Dc- 

IMe lllln n Iiftu> luiilf Inif hinmirv 


wnj expand imo a new buikiiii|{ jaiuiury 


j° n “ ,ltl lc * lll "G three letters of 
“ np ^° n - ° r ^esei,rc,, ltJ L > le 


A a ? u ,y Search, Urpai imem ol' Geology 
TMoS, University, Baton Rouge. LA 
^“tarefilljd <atc " " ® Icinu ' n open until posi- 


university is an af- 

mnovtjf ACri0N/E QUAL OPPORTUNITY 


fodnw-cd Profeiwrahlp In Hydrocubon EipW 
dun. 1 he Gciilngy Depantuem is seeking .Si 
iiui i iiai'nnalh ren.gmrcd leader in some research 

Nt«- 1 1 as' TMr: IT «?, «« lfl ft" 

tin Ubs. 1. Met . ml. Jr. Endowed Professorship. 

A ]>[ i In Jins are expected to maintain scholarly re^ 
seat ih hi i heir area of specialty. Rank at Full Profes- 
sor level with salary competitive with endowed pro- 
lessoi ships at oilier ttiJ|nr rctc.irrii tiniveniiiu. Fur 


. , • . — >— universities. Fur 

'‘deration send resume, three letters of refer- 

2l* 5 . t ^ ,ch 


lo l.vlc McGinnis, Faculty Search, Dcpartmciit of 

Sla ! c hwon Rouge, 

iMi^Sd 10 ' St,m ‘ W ‘ »«* l»«- 

LOUISIAN'A STATE UNIVERSITY IS AN AF. 

rarora vl'u' A(n i ON/EQL'AL OPPORTUNITY 
r.MI laIi r.K. 


Rcfleellon Seismologists or Geologists. Borctl by 
otlr BIRl’S — ji.ideniic seismic pruhlmg at sea lo 15 
sen i, ii Is— sucks jxistdocs for gcalngicaiiiitcrprcia- 
tinn and in no value processing. Splendid ciivimn- 
inetll. University salary. Send cv to Dr. Matthews, 
Kirill Sciences, Bullard l.abs, Ganihridgc University. 
England. 


Thc State University of New York hi Binghamton/ 
Pelrologisl. The State University t>r New York in- 
vnes a|qdicaiiuiis fora icrmrc-irack faculty position 


in Lgncnus nr mc-ianiurphir uctrulogv beginning Au- 
I. IUK4. Appoininieni will Ik at die- level ol ai- 


gu«. 


si stii tit professor. Candidates must have a Ph.D. de- 
gree hy this date, and also the potential to develop a 
productive research urogram, as well a- tcacli at the 


l progra 

iiudergraduaic and graduate levels. 

Applicants shmild send a resume and names uf at 


least iliree pet suns who can be contacted for refer- 
ences in: 

lliomas W. Domicile' 

Dcjinrimciii nf Geological Sciences 
State University of New York 
Binghamton, New York 1 39" I 
'I he State University of New York at Binghamton 
is an aiTirmalivc action/cqu.il opportunity entployct. 
1'hc closing date for this position is Dcccmlx-r 15. 


Geochemistry/Universlly of Illinois at Urbanx- 
Champalgn. The Dcparimeni of Geolugv invites 


applicaiiis for a tenure-track faculty position in 
didau 

: IJ 

empe 

genchemisiis and whose Inline research clTons will 


a icchcmisirv. We ate seeking cant' 
early dc-iiKHisirniol the paicnual 
rescaichcrs in the general area of low -t cm pc rat tire 


ates who have 
mcnual to Ik ■.■uuiaiidiiig 


(■■iiiplcnicni iiitr existing programs in tltc pcirologv 


ami di.igi-iic-sis ul .sediments, stable isotope studies, 
and iluid-iuck interaction*. In .iddition in the devel- 


111)111011 of a slicing rescan It piugnim, the success- 


ful candidate is cxik'ciciI ■■■ nariicipaic' in all js|>cl'I.i 
oi teaching ami advising at (lie graduate and under- 


graduate levels. 

I he Depaitmcni id Gcnlogv houses a variety ri 
t.iuliiii'S Ini gcnchc-mical resejich incltnling an 
aliHiitc .iLisniplinii s|K.-ciiupliolijiiieter. x-iav -lilTiac- 
timi and IIiiiiicscc-ikc units, an h>il«|ic-raiiu mass 
qiecirotiM'Ic'l . ami i*n ck-unin iiikit,|,mlvs. Nil- 
mennis ntlici .inaltii' -il I'.uiliiii'S aie jsailalilc mi 
i annuls. 

I'iiis p, ,sit ■■ m is asailaNv inmu-diaic-lv Wr i-xpni 
in make the .qinninuiivnl .»( tin 1 Assist. mi I’ndfsvu 
level. S. ilarv wifi hr c 1 11111110 ism aw with espc-i wiilc 
ami ■iimlifitaiHXB. Fro equal cntishlei alum, please 
submit a Il-iil-i nf .ip|iliL.ui<iii which includes .1 si.iic- 
ment of cm 1 nil ami fiiiiur reseat c h mieirsis as 
well as ainiLiiluni vitae, bibliogr.qihy. mid die 
names uf 3 relcrences willing tu comment 011 sour 
111 ialiric.il in 1 is .md promise 10 The, mas F. Anderson. 
Dc-iurt infill nl liivkig*. .4.'' Nai 111 .il llismiv Budd- 
ing. I3ul W. Givvii Si.. I'dmia. II. tilM'll. 
1217)33:1-11355 hv Noveinhcr 3", |*«H3. The L'tiivri 
sjiy "il llliimis is an urpul oppnil unity /silhi malls e-*- 
tinii cnqiloyfi. 


cpai 

Wright Stale Univenlt; 


ogiial Sciences invites applications for the post- 
of cluinuan to be apunlnied September 1984. 
teek a dynamic individual with administrative 


The Department oi 


Chairman-Department or Geological Sciences/ 

Wright I 
Gci wig'll 
lion of 1 
We seek 


FWri^, Sl ^ e V ,,lvcrs,| y/’l , eiinro-Trnck Fticnlty 
BH' Deptiniiieiil ofGeoIii- 
IF* III 35 rm lilt y with lour ihi- 
*■« 1^4 and one juisiilmi (Field Camp 
llx PEn ®P c J l J' inuar y I9R-I. (aindidiiicx must have 
frifO.. 31 ,,"? vc W-tive rcseaich In pi ogress fhtil 
Pttraair^pp ^ 10 * Ul III' IkisIiis. Slll’clullies Ilf 
now SHT” 1 “J 0 ,IC *^ Rcohtgy, tlicsiretkal seiv 

aSSKSSs ftftssr "■ 


lalenl and ait apjirvriaiinii for research anti prat- 
tire - 1 elairtl cducaiiniial activities. Hank n at Hie lull 
mufcSMir level and no restrictions have been placed 
1, 11 areas ol si teciit lira lion. The department Is active 
with 12 l.iiiiiiy and an emphasis un jnutcssKHial 
practice, yet maintaining a linn commit mem to ba- 
sic teasearcli. . . . ... , . 

Send ti letter ol application, curriculum vitae and 
mimes nf llitce references in: 

Glmir man, .Search (JMiiniiUce 
Deuiflinent of Geological -Sciences 
Wright Suite Unhwatjr 
Unyinii, OH 45435 


Wright State University i* an alfirmaiive action/ 
equal oppurinnlty employer- Uosing date for tne 
position is October SI. 1983. 


Stanford Unlwraliy/Ciril Engineering. The De- 
partment of CM Engineering 11 seeking wduhim 
for a tcntirc-iraek facility position at ° r ^| 
sUtant Professor In the area of fluid n^hanta start 
ing September 1984. (omdldaiw must haw a gj-J- 
and sonic professonal experience is desirable. Duties 
include teaching of 

courses in fiuid mechanics, and developmen t ol anfl 
nankipatinn in indepcndani and learn research in 

BSBuUb. p.rSihrl y^kln ^to.^l._^ 

problems in eiivironmenial engmrering and science. 


Candidates should have lirinh»dj>t JW 
In experimental, theoretical, analytical, and numen 
_i n..tj n.^kinin. Particular sirenoth in one of 


The Dc- 
The Ohio 
'for a tcnitre- 


cal fluid mechanics- Particular strength i 

■HaSrfuSSiv h,. . aron, insillu,ionBl 

commit menl to diversity. 

iS2S^ h pi ?8 ram l^htopography, pwwwwg* 1 

funcuonal morpltology, Joseph B. Mnanh Dep gje Ca Uf or niH 5M3QB 

ln ^Za^k hal ^ i ' f augment existing progFims ]ng, Stanford UntwrsiLy, awn 1 , 

^ rol 5y Phy ' miCrOpa " eonlr,l0gy an ^ * ed,nien - %^forfUnivSrity ii an equal opportunity em- 

Nnt'Si fr lehl l» ^“Ired by the time of ap- ploycr through aflirmrilw acuon. 

rdi-. . l[ w surrp,.f,,| ...ill , „._r 



cunuuci reaeanrn ano 
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PAGEOPH 


pure and applied geophysics 


STUDENT OPPORTUNITIES 

■ GRADUATE 8TUPKNT5 


CALL FOR PAPERS 


The journal Pure and Applied Geophysics (PAGEOPH) is 
undergoing major changes. As of January 1983 iis newly estab- 
lished editorial board will operale on a three-year basis, and 
PAGEOPH will be published by ihe US-based Birkhiiuser 
Boston, Inc. Keiiti Aki is ihe new Edilor-in-Chief, assisted in at- 
mospheric and oceanic science by Richard Lindzen. Rena la 
Dmowska serves as Executive Editor. At present the editorial 
board consists of: 


Enzo Boschi 
Siuari Crampin 
Roberi E. Dickinson 
S.J. Gibowicz 
Eyslcin II use bye 
Kurt Lam beck 
Douglas Lilly 
Rcnoil Mandclbrnl 
Takuo Maruyama 


Taroh Muisuno 
Takeshi Mikunio 
W.R. Peltier 
R. Alan Plumb 
Huns R. Pruppacher 
Shri K.. Singh 
Yi-Ben Tsai 
Ren Wang 
Max Wyss 


The new ediiorial board plans \o preserve ihe international 
character of ihe journal, simultaneously ensuring ihe highest 
standards through a vigorous elTori lo publish papers of interest 
and quality. The PAGEOPH tradition of special issues will he 
further developed. These special issues serve as both state - 
of-lhe-ari surveys and as introductions lo aciivc areas of re- 
search. They will be published in regular journal formal, and also 
in inexpensive softeover edit ions. All page charges for contribu- 
tions in these special issues will be dropped. There arc no page 
charges for the first 12 pages of any contribution accepted for 
regular publication in PAGEOPH. 


The new ediiorial board has been chosen to be rather equally 
divided between atmospheric and solid earth scientists. Manage- 
ment and ediiorial policies will reflect this dual specialization, 
with the eventual possibility or separate issues. Subscribers can 
be assured of thought-provoking, current research in both Helds 
of geophysical science. 


The call Tor papers is being announced. Manuscripts in solid 
earth science should be submitted to: 


Dr. Renata Dmowska, Executive Editor 
Division of Applied Sciences 
Harvard University 
Pierce Hall 
29 Oxford Street 
Cambridge, MA 02138 USA 


Manuscripts in atmospheric and oceanic sciences should be 
submitted directly to an editor of your choice. Acceptance or re- 
jection by the editorial board is final. All manuscripts should be 
submitted in triplicate, typewritten with double line spacing and 
wide margins. Detailed guidelines Tor contributors can be found 
in each issue of PAGEOPH. 


Inquiries concerning subscriptions and/or general information 
should be directed to the publisher: 


birkhauser BOSTON, INC. 
PiO. Box 2007 

Cambridge, MA 02139 USA , 

. . (617) 876-2335 
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Resolutions of the 
18th General 
Assembly of IUGG 


Reproduced below arc the ! L) rcvjlu lions 
adopted at die 18di General Assembly of the 
International Union of Geodesy and Geo- 
physics (I UC.CS J, held in Hamburg August 
15-27. 

The resolutions passed by each quadrenni- 
al general assembly of IUGG arc an impor- 
tant barometer of current opinion in the geo- 
physics community, and as such they can be a 
powerful tool in the development of the sci- 
entific programs lu which (hey arc addressed. 
TEte resolutions will help advance programs, 
however, only ir they arc used. Carried back 
home by die national commit tecs which make 
up the IUGG, the resolutions spread infor- 
mation worldwide on programs that promise 
to most effectively advance geophysical 
knowledge. The IUGG intends iIihl member 
groups will present the resolutions before de- 
liberative bndiesand otherwise use ilicm to 
make decision makers aware or iiiicrnniinnal 
scientific thought. 

The following resolutions were adopted; 


The XVII I (kiit'ial Assembly nf IUGG: 


I. CcmsHlmng the scientific, iechnlr.il, and cu»- 
iuuiiIc iinpi hi jner of the African Doppler Survey 
(ADOS); 

Noting tbe signiltc.mic a nf tliii program for im- 
proving die kin nt ledge of the figure ul llu- Kaitli 
and fur coordinating die various geodetic network! 

in Africa; 

Noting that two (raining seminars on Doppler 
techniques are in be organized in iiillalMjriliun with 
the I AG, as well as ihc 'ITiirtl Intel national Sympo- 
sium on Geodesy in Africa in Itfa. 1 *; 

Requests (he iiuvniatiniiHl and imiiniial cnijpcra- 
■iveorganiMlintis in <«iip|K>ri these activities. 


2. Gcmsidrring die exti.uixilinary iiin-iiuiion.il 
import jiiic nl i lie U.S. N.u) Navigation .Satellite 
Syilciu. h»illi In the science nr geodesy .mil m civil 
survey it ig in this field; 

Noting that (If this system is due to lie ilisiuniLii- 
itetl; amt I-') miter precise satellite -Imscd radio posi- 
linning systems sm.lt .is U.S- Global Positioning Sys- 
tem (GPS) and the USSR Global Navigational Satel- 
lite System (til .ON ASS l uic living rlecekiped 01 
conceived; 

Strongly urges die appro prime .icitlmrities in 
make avaiJuble in l he international scientific ami c iv- 
i( i on in in nil i the iiifbinmtioii necessary to obtain 
maximum po.it mn an nraev from the new sssiem. 


3. Noting dui a goal of Project MERIT (mea- 
surement of Earih's roiaiion and inicrcomp.irison or 
techniques) is lu complete a comparative evaluation 
of the Earth rotation results obtained hv different 
techniques during a dedicated campaign; 

Considering dial detailed standards aic being 
prepared to accomplish this goal; 

Recommends that all MERIT results be referred 
to these standards; and 

Urges that all participants in the Project adhere to 
the co till ants, models, and reference frames and in 
the prmocab far their use as uill be defined in the 
final MERIT Standard Document. 


4. Noting that the transfer of angular momentum 
between the oceans, atmosphere, and solid Earth is 
rapidly emerging as a problem of great scientific 
importance, and in view of the significance of this 
coupling mechanism to fundamental studies in ge- 
odesy and solid-earth geophysics; 

Recognizing that understanding the Earth's polar 
motion and rotation depends on an understanding 
or the effect oF the atmosphere and oceans on the 
solid Earth; 

Recommends that cooperaiicc research efforts be 
encouraged in all countries in order to acquire rele- 
vant data and to bring together scientists from all 
disciplines in multidisciplinary studies of the angu- 
lar momentum transfer between the solid Earth, the 
oceans, and the atmosphere. 


5. Noting the recent demonstration that the angu- 
lar momentum transfer between the atmosphere 
oad Ihc solid Earlli evidently makes a major contri- 
bution in shon-lerni variations in the length i.T the 
day and jwlar motion; 

Considering that the Main Campaign of Project 
MERIT, during the period September I, 19R3. to 
October 31. 198-1, will produce die highest resolu- 
tion and most accurate measurements of Eai ih-r mil- 
lion ever achieved; 

Requests that the W.M.O. make every effort to 
collect die most complete possible set of global me- 
teorological wind and pressure data and reduce 
these data in a consistent manner la obtain the 
highest quality atmospheric angular momentum and 
polar motion excitation function throughout this pe- 
riod, and especially during April dirough June 
1981. concurrent with the period of high intensity 
MERIT oliserv.itions. 


6. Recognizing dial the middle almoaphare is of 
crucial importance in the biosphere through the 
protection by ozone of the Earth's surface Tram 
harmful UY radiation, and because of its possible 
effects on tropospheric climate; and 
Recognizing that understanding of middle atmo- 
spheric chemistry, radiation transfer, and dynamics 
is required for reliable prediction of die l-ITcus of 
human niliviiy oil the middle atmosphere; 

Recommends that the agencies involved in space 
research develop and launch satellites to obtain the 
observations of radiation and chemical and dynami- 
cal processes required for uninterrupted growth in 
our iindersiaitding uf these processes. 


7. Recognizing (I) lliaL the World Climate Re- 


search Program requires nintnsuhci ic and oceanic 
observations over oceans, and tn.it termination of 


Ocean Sim ion PAPA in the North Pacific in 1981 
constitutes a serious luss to die climatic- record, to at- 
mospheric and oceanic research activities, and to 
operational weather forecasting; (9) dial as a result 
uf increasing cost of operation, special weather ships 
cannot be relied nn to provide continuum fixed 
point observations, and dial several North Pacific 
nations arc cooperating under (.'an.idian leadership 
in new sliip-of-uppunimiiy progiums to provide 
oceanographic, surface meteorological, and upper 
air observations; and (3) the increasing capacity of 
satellites Tor oceanographic and meteorological ob- 
servations over tile world's oceans; 

Commends the efforts of Canada and other 
cooperating con nines in undertaking to develop a 
satisfactory ahlp-ol-opporiunlly observing system 
for the North Pacific; and 

Keen in mends dim nations operating satellites over 
ocean areas be urged lu lake all sic|H to ensure (he 
continuity and the quality ol nicicurnlogicjl and 
oceanographic data. 


8. Noting that more than ninety-five percent nl 
the fresh watei on die surface nf die Earth is in the 
great sheets ul Antarctica and Greenland, which 
may be subject to significant changes in volume oil 
time scales of iln.ade.s nr centuries; 

Aware that such changes could, tfiioiigli ilicit cl- 
Teel on «sa level, have an impact on mankind great- 
er than all shori-tcrni climate-induced changes in 
lower latitudes; 

Recognizing that there arc at present no accurate 
data on changes In the total ice volume, but that 
now for ihc first time it is technically feasible l»y sat- 
ellite altimetry to determine surface elevation 
changes as small as 0.5 m„ which would allow detec- 
tion of changes in volume of the Antarctic ice sheet 
of as little as I part in 5000; 

Drawing attention to the fact that such changes 
would provide information about the effects or cli- 
mate variations long before an unambiguous sea 
level signal was recognizable; 

Wishes to |»ini out the urgent need for and great 
value of including precision altimetry on a truly 
polar-orbiting (87-97 degree Inclination) satellite; 
and 

Urges that ail altimeter-equipped satellites in 
high -latitude orbits should record the surface eleva- 
tion of the Antarctic and Greenland ice sheets, and 
that these data should be made available to the sci- 
entific community. 

9. Noting that the dynamics of the equatorial 
middle atmosphere are poorly understood, and, in 
particular, that there have been inadequate observa- 
tions of sudi phenomena as equatorial waves, tides, 
gravity waves, and turbulence, and. of their contri- 
bution to the momentum and heal budgets of this 


Chapman Conference ^ 
on Natural Variations 
in Carbon Dioxide and the Carbon Cycle 


January 9-13, 1984 Tarpon Springs, Fforida 
Convenors: E.T. Sundquist and W.S. Broecker 


Nalural VarlaHons In Carbon Dioxide and the Carbon Cycle will bring together 
geologists who are studying various aspects of carbon cy$e ; fi{story ; geochemical 
modelers; and biologists, oceanographers, and meteorok^tei? Who are familiar with 
present and potential future relationships arnong ihqtjart fomm, atmospheric CO 2 


and climate. -■ ’> TT IS” " — ’ 
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CALL FOR PAPpjfi PUBLlSHiDlN EOS, JULY 10 
ABSTpACT O^AbLlN^ ^XTENDED TO OCTOBER 14 

Both Invited and ccnlrtomeij papers will be allotted al feast 30 minutes for each oral 
presentation. II there Is Suftfdent demand, space and time wlll.be made available for 
poster sessions. c 


For abstract format and meeting logistics information contact: AQU Meet! nos 
2000 Florida Avenue, N.W., Washington, DC 20000 (202) 402-6903. 


For program Information contact: e,T. Sundquial, U.5. Geological Survey, 431 . 
National Canter, Reston, VA 22092 (703) 860-6083. 


Chapman Conference 
on Collisionless Shock Waves 
in the Heliosphere 

February 20-24, 1984 
Silverado Country Club and Resort 
Napa Valley, California 

Convenor: R. G. Stone 


Abstract Deadline: 
November 1, 1983 


Invited reviews and contributed papers In the following general areas: Overview 
of the collisionless shock, macroscopic aspects of shocks, microscopic aspects of 
shocks and particle acceleration. Typical subjects to be covered include: 


Why and where shocks form in 
the heliosphere? 

Shock dynamics and evolution. 
Shocks associated with solar 
activity, planetary bow shocks, 
corolation shocks, and shock- 
shock interactions. 


• Subcritical, supercritical, quasi- 
parallel, and quasi-perpendicular 
shocks. 

• Dissipation mechanisms. 

• The foreshock. 

• Particle acceleration mechanisms. 


Contact: AGU Meetings, 2000 Florida Avenue, N.W., Washington, DC 20009 
toll free: (800) 424-2488 D.C. area 462-6903 


Call for papers published in EOS, May 31, 1983 


region, and taking into account the development of 
new ground based techniques such as MST/ST ra- 
dars and lidurs, and the refinement of partial reflec- 
tion and meteor wind radars; 

Recommends that one or more observatories 
which combine as many of these systems as possible 
be established at the earliest opportunity near the 
equator and preferably in the Eastern or Western 
Pacific, where extensive chains uf stations already 
exist at high and mid-latitudes. 


investigations of the physical and chemical ptoccuti 
that are involved; 

Urges member countries to support and to partic- 
ipate In ICSU pnjg i arm on solar-terrestrial inunc- 
tion, especially in the final analysis phase of the IMS 
and Ihc cuiiiimiHiinn uf the MAP and in similar 
programs now being planned for the cumin? dec- 
ade. 


10. Noting the resolution or ICSU (Resolution S3 
of Cambridge General Assembly) recognizing built 
the need for public uudci standing of the possible 
consequences of the nuclear arms race and the 
competence that could be mobilized by ICSU to 
make mi assessment of the biological, medical, mid 
physical effects of the use of nuclear weapons; 

Noting further the establishment by the Scientific 
Committee on Problems of the Enviinnmcni 
(SCOPE) uf a project on the cfTci.ts nl nut lea r war 
on the nimospltere and the subsequent establish- 
ment by the General Committee of ICSU uf a 
broadly based Steering Committee lu guide the 
SCOPE prujccl and to coordinate further proposals 
for action by members of the ICSU family; 

Recognizing the desirability of avoiding any un- 
due dispet si> ul of elfon In ocictnisis in i elation to 
the objective assessment of the effects of unclear 
war; 

Urges all Associations to forward any proposals 
for additional action to the ICSU Steering Commit- 
tee. 


1G. Recognizing the liiiidnnicnul role which radi- 
ative energy exchange processes play in the physiu 
or the climate system; 

Considering the requirements for accurate dm 
sets, adequately distributed geographically, on thr 
radiation budget components at the Earth's sndut 
for climate research: 

Recommends that: (l) WMO and ICSU urge dl 
their mcmliers to submit data sets I mm a! main «• 
lions as |xnsihk* In the Wot Id K.irlLniiui DztaltnM 
in Leningrad, acLurding to tin.' T«.»nmn*lided pr>> 
cedtircs which ate sj M-cilierl in World Climate Pro- 
gramme I'uhlii.iiinn No. -1H. (2) WMO dial KSl' 
members i-stalilitli calibration and inspetriun rou- 
tines fur experimentally o|icraied stations in addi- 
tion to the national netwurks; and (3) special duna- 
ic data sets lie prepared fur sensitise and impwm 
arcus ul the Eat ill foi which the data density BB® 
sparse l for example semi-arid arcus, the Arctic » 
ice and the Antarctic mmineni. and the sorkf 
oceans). 


II. Recognizing that the need fnr cartographic 
representation of the structure of (he Earth's crust 
and upper mantle has become urgent; 

Invites all interested Associations to |iarlkip.itc ac- 
tively In the projects of the Working Group on tlic 
comprehensive mapping uf the Earth's crust and 
upper mantle established jointly by IASPEI and (lie 
Commission on the Geological Map of the Wurld of 
IUGS. 


12. Noting the resolution of the international 
Union of Geological Sciences concerning the Uucscn 
Subprogramme X.I.-I.: Interdisciplinary Research 
on the Earth's Crust; 

Endorses the general objectives of (he litter- 
Union Commission on the Lithosphere, and in par- 
ticular, the special goal of strengthening the Earth 
sciences and their effective application in developing 
countries; 

Supports the Resolution of the International 
Union or Geological Sciences; and 

Urges the General Conference of Uncsco to au- 
thorize the Director General to include an adequate 
budget allocation for scientific meetings and sympo- 
sia of the Inter-Union Commission on the Litho- 
sphere and thus help Uncsco lo meet (he targets of 
its Major Programme X: The Human Environment 
and Terrestrial and Marine Resources. 


17. Recognizing the difficulties of scientists In 
obtaining adequate climate data lor research un 
meteorology, iliniulnlugy, and climate impacts siuo 
ica; _ . . 

Noting that one of the primary objectives of n* 
Wurkl Climate Diiut Programme is to moke dm* 
data more available in convenient formats: 

Uiges the WMO lo arrange fur Lompilitiwiuot 
climate ilntn lu he made available from interiuww' 
or Hal ioi nil dam centers to individual scientist! lo 
their tcseaicli in convenient and ninlli-purp 0 ^ . 
nulls nl concessional rales, especially to sncniiiu 
developing commies, 

1H. Considering (he iuqronancc of highly 
absolute gravity measure menta for gcuphpt™ 
geodetic research untl applications; _ 

Recognizing that future coitqKirisons of am 
absolute gravity uppm-aliis ate necessary to si I 
sources uf micmnlic error, . 

Requests ihc support of the Bureau Inl ? m TT. 
ale dca I'oiils cl Mesures (HI PM) (Internaum* I » _ 
rcaii of Weights and Measure*) In hosiaf 
national campaign to comimre absolute appa 

Rcriiicsi s all countries having irans^rtabJe Jp?»- 
ratus to lake pari In the campaign and me 
queni dam reduction and analysis- 


13. Noting the number of recent incidents involv- 
ing high-level aircraft entering volcanic-ash 
plumes, the difficulties of ground observers on or 
near volcanos providing warning to pilots in (he air, 
and the potentially disastrous hazard of engine fail- 
ure caused by ash Intakes; 

Recommends that much closer links be estab- 
lished beLween national volcano-monitoring agencies 
and regional air-traffic contraband meteorological 
offices! and between International aviation organiza- 
tlons (such as the International Air -Transport Asso- 
ciation and the Internationa] Civil Aviation Organi- 
zation) and (lie International Association of Volca- 
nology and Chemistry of the Earth's interior. 


19. The Council of the IUGG reconb "Mg 
pleasure Its appreciation or the efficient J* 
organization ul both the scientific a™ 
programs, and on behalf of all pardclpw 
neartfclt thanks lo the National Content _ 
Bundcsrepublik Deutschland, the 
Committee, and all others concerned I Tor 
(he XVHUh, the largeat-ever Genei^j^ ^ 
such a pleasant nnd scientifically satisfy) g 


M. Recalling Resolution 14 of the 17th General 
Assembly (Canberra), recommending the establish- 
ment of a Volcanologlcal Institute for the Western 
Pacific) 

Supports die Draft Project Document for im- 
proved (raining and research in volcanology In the 
Western Pacific that has been prepared by UNES- 
CO's Regional Office Tor Science and Technology 
for Southeast Asia (ROSTSEA); and 
Urges the UN to provide appropriate fund* for 
Ihe immediate Implementation of this ROSTSEA 
project. ‘ ' 


Membership 

Applications 

Received 


Application, For membershil^ 1 *™ 
ceived from the following indtaMMjL, 
letter after (lie nairie denotes the P r °^ - 

primary section ?fRljatiori. 


Ross S. Bartell 


h), c. u*s*g2m- 


IB. Noting the immense value to die scientific 
community or pasL international programs of coor- 
dtnaicd dam acquisition, analysis, and Interpretation 
sitch as the International Geophysical Year, the In- 
lernauonal Year oFthe Qufet Sun. and the Interna- 
Uonal Mntmpir>4nhAtHz> • ■ 


Joseph S. Dalin (H), C.V. Ezag H 'j.peier • 
M. Febrer (GP), . Peter Gtese (S). A 

Harjes to. Kahar (G). g tf-d 


. Uonal Mngnetospheric Survey- ; f " - ' 
.Recognizing the impqrtdnce, complexity, and dy- 
* ol * p '! c,Tejt »'lil interaction, 

■ program* designated 

a,Jfl an «ly?e'gfobal data for qu^nptative 
-• -v.- 


Harjes (5),joeRil Nanar 

Robert.!. Odom (S), Erik (! r 

A. Uliaha (D, Ronald; Veitch,(GP). . . 

Wefer (O), Helmut Wilhelm W- . ; 

• ' ’ : • ■' - '• ’!V 


'Student Statu.^ ' . -I. ' ,r 

John Del Ferro (HJ/Roiiag 
Nikolabs Fries (T), SCqU G. Scha^p« r . . - X 
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Aeronomy 
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nE«K£WTlC W)rr S1GHTTIKE TUEBWSPItr.BIC H1UL- 
MIHB <WU FSIT2 PEAK OSSEAVATuBY IfllBIN't SOLAR CYCLK 
Dipa tXE KUDfllH 

(. MMlu (Pill* Tul ObBOrvacory, Asronooy Lob, K0AA, 
SoilJir, Calortdo S0303) and H.G- Ratio 
UOitlH ihBraoiphBrlc winds and taapornliiraa sc 
r-mlH btltku bavs bate naiaurod ovar Prln Peak 
dliKTiwiTi ColorsJn lOJ.S’lt), with a hlRh- 

nuiniaa Psbrr-Farot apactroaetar fron about Koveaher 
ltlluitii plaint. Tbs vLcrfi and ceoporaturea am 
AuMImdi Dapplar ihlfti and lino prof I lus of the 
(01) 11, M ( (1)0- nn) Una nlaalan. The data obtained 
Lilat |W|a«tl* 4 ulec eondltloBB lAp^20) have been 
npiuiid Into tin, Rtoupa raproaantlng solar eye la 
■liba esadlctnas (1972-1977) and solar cycle nanlcun 
mrfiUmi (1979-1979) . the eooLhLy variation of the 
il|)lil*a tonjl and ear Id tonal winds am praaoncad for 
UA |r°°Pi- U>* results show that during solar cycle 
Alina [ks mil wind* are p radon Inancljr aaalward during 
lit Altar Booths sc speeds of 90-79 n a 1 and westward 
fiiUdihe lutaar oontha ac apeada of 90-100 n a"’. Tha 
B iaml Bind* censured co the north and south of Fries 
tuk Oisnatory are aluscorvard throughout bdhi of iho 
ilpti ir aearl; eba a are apaad. Tha equarorvard winds In 
111 user paak near nldnlght ec about 100-150 a a" 1 . 
Itstraniwird wind* la the wintor alaopoak naar olJ- 
nlfhl taE irftb laallar apaada, 5ft- 75 a b"' , 
fcnu Hltr cycle Ba.'.lmna tha ransl winds are again 
[Idalunlly eastward during cha win tar months, ranching 
lulipiedf of 6£hJ5 a a' 1 in chs aarly evanlng hours and 
luuitiii efienurda. Ip the aumnar Iho winds arc 
■unud lurlig tha early even Log hours, shifting to 
iiimtJ BHr_nldnlghL and Increasing Co a on* (mum spued 
dlHtOn' 1 In tha early womln^houra. The morl- 
U=cl wind* its po toward ar ■>■20 » e" 1 In ilia curl v 
■ni^Iwrs, shifting Co aguacorwqrd naar 21 LT nnd 
Ualuiuilsg [a magnitude with Bacluuie npuuds near or 
llur ililpht. Tha re la a cans Idsraliln dlf fi-rune* In 
Uernaler tba winds aeaBumd ro Clio norLti and soull, of 
FUir tut Obnrvatory. During the iiHDtocr til*? tf*]uoti-r- 
su* rich Beaeured Lo dm north arg 150-17! on 1 , 
rjeiui tit cquaeorvard winds muaanrad ro iliu south nru 
:»)ei’. hiring the wlnlur chu apuuds ,,ro suilUr, 
B-IJsi ud 25- JO m ■ 1 co Lho north and south ol iho 
Kula, Hi festively. 

ulnliEloe* made with tho KHAR Lhunuiaplier te gonural 
rhRliiln udel ITCOt) for dlffumnt aonaoiiN aro In 
ruiKAbla iiT«o«nt with tht obbOrvnc I ohh during both 
^U: ilatanu ud ular BAHlButb, ImrJnf. uolor cycle 
[hi obiirveiJ oad ciluiluLoJ Biurltlluiml wind 
-uhracift l9 wrt h and -fl uth ol Krltt Punk iibi*R.r- 
I'wn ui unJbuted Co onluncod anrucnl licntin» nail Ion 
•^iiHcldiid with MftnotcBpherlc ronvoLtlun norih oi 
^ Tho oquaiorvard dr Ivon wlndii alow h 

c?hyl ‘ Bluo, Papor JAl44t 


Li 

Electromagnetics 

tei SSJ* ** 8 * 816 ^"ory ik 

ACHWET* 1 ^ OPTICS PIEIH IN AN f< 

“PWC DEOMOCKfEOUS ItZOUIH ■! 

tllaen.I 'i'l.?' Ua ^Psrtoant or bioclrlcal p * 
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band-1 lolled bsIibIc data rorraipnadt ca In ecpanenclal 
t ran. formal Ion a f cha intagraced eel. aic trace. On a 
band-liBlcad acoustic lapadacca learlon with 
wen-aepamted rariaccora and low noiaa (aval the 
direction of change In tha acoustic lapcdaace can h> 
correctly l-IantifLed. 

Tba efface of addltUa nolle In the eel sale data la 
govarned by a non linear c r ins format 1 an , Our data 
easaplaa show that tha coapatition of aceautc 
InpeiUnce bicrasa unstibla when notii li added, 

In aider la suald the noniinair iranifonitLon of the 
■oltaic data, it has bean euggiatad te integrate cha 
aaiaBlc data. This rasuita la an eatimate of the 
logariiha of tha acouatie impedance for band-limited 
net leal* of ihs logaritha or the acoaiiia lapidence 
plus tha Integrated notes. A disadvantage of tbii 
Batliod ia that cha varlaaca of the Integrated noLts 
incraaaea Knoarly with time. 
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0910 BsIibIc method! 

FAST 8E11HIC INVK8BI08 

8aa 0910 Computer appllcatlena 

H. Keith HcClary (210 IDA Be. H.U. , Calgary, Alta.. 
Canid ■ T2B IH6) 

Tha iquat travaltlme layer model ef a horiionlaLly 
layered medium with vasal at normal incidence la used 
to solve the Inverse probLaa (decaralnet len of tha 
r# fleet ion coefficients and fundamental polynomial* 
froa tha aurrata faepoase) by an efficient algorithm 
uilng 6[>H log. Hi ) computation) for H layer*. Tha idea 
l* to raduce tha Jf-layar pcahlan to two similar 
problems of H/l layace caeh piua additional 
cemputatloe* of type B and C. Type B computes the data 
for cha aicoad prohlea from cha raiult.of cha flrit and 
type C caeblnaa tha raavlis. For 5-2* tha reduction 
ia carried out k tioea laadlns to H trivial ona-ltyar 
problem* plum sore computation* of type B and C, which 
ara pe Lynoml a I aulclplicatiaai or diacrata 
COavolul tons . Tha improvaaant over the P(f') 
computation* required by rmcuralve mmchoda cone, from 
ualng the fmet Fourier transform to perform tha 
eonvnlul lose. 

GE0PBYSIC8 , VOL. 48, K0. 10 


DID TLdai 

IIMHICAL aiKDLATlOBl OF THE R038 SU TIDES 

“■d hacAyail (Depart lent of Geophysical 
SSiSSS ' Dnl ” ,, ‘ ty a ‘ CMragn. Chicago , 1L 

rurranta balow tha f Lotting Soaa Ica ahaLf ar* 
P 1 f “wWrleal tidal modal. They ar* 

Jiwrnil, aehLiva maslmua atrangth In 
n * , f tb i !*• aha 1 1 rani aground, end are 

significantly anhucad by topographic Roaaby-wava 
propagation along the Ica front. A camper lean with 
Obairvatlona ef fha vartloal mot l«n of Eha Ica-nhalf 
Indicate* that tha model -reproduces tha 
dlurasl tidal charactarLiitea wlthLn 2M. Elatlar 
agreamant for the relatively uaak auldlurMl tldoa 
via not obtmlnod, and thli call* atcantlon to poiatbla 
ill?'! of ,h * onia-DBUBdarf forcing oblalnad from 
globil-aeaan tidal aiBiLarlonl and to paaalblm merer* 
In mapping xonea of Ica-ahnlf grounding. Alr-nai 
contact bnlow th* U* eha If la nllmlnalmd by tho thick 
Lon eovari thorn tho doalaant fub-lcm-ihal f 
circulation may be tldally Induced. A pro Mm I nary 
aaamnaaaat of lub-lea-ahaif condltlona stand ot tba 
□unorLcal tidal ilalationa auggaatn than (1) 
at tang baxol rap 1c circulation I* dr Iran along fha 
Its front, ud (Z) tidal fronts may fora In Eha sob- 
Ico-nheLf cavity vhara tha watar coluai la thin and 
whin tha buoyancy Input ln waab.. (Tldoa, 

J, CMphysi.RBi,, Gran, Papar 3CIM4 


09)0 Be Limit Bithodi 

AUTOREGRESSIVE RECOVERY 07 THE ACOUSTIC IH7EDABCE 
Colin Ifalkar (Dapartmasc or Gaophyalea and katroncay, 
Unlveraltr of Brltlih Celiobli, Vancoumar, B.C. , Canada 
VOT IH5) Tad J. Ulryeh 

Thia paper praaanta a method of racovarini rha 
■couolic impedance From re Fleet Ion aelanograma oelng 
autorasroaiive (AR7 modeling, an approach arLginally 
applied to deconvolution by Llnea and Clayton (1477). 
The algorithm which we describe la novel both (a the 
manner Ln which the mlaalng low- end high-frequency 
Information ta predicted, and tn cha (act that cha 
pradietlan may ha canairalned If acoustic Impedance 
informal Ion ia avallahla. The prediction of tha low 
frequencies trial* the mlaalng daca ai a gap which 
extendi from tha low-fraquancy cur-off in the negative 
Frequency band cu tha corresponding frequency [n the 
poaltlve frequency band, Tha con)ugacr symmetry which 
govern* the behavior of the spectrum in the hand la 
takan Into account ln Ihe prediction. The milling high 
frequencies ara predicted uein| ■ modified minimum 
entropy norm In thm frequent y domain. 

lath synthetic and field eiauplee are pruienlad and 
i I lull rile Che T'jbuaineas uf the naw AR algor I thm under 
a variety of condiiluna. The field example alio 
coaparaa the reeult* obtained ualng rha AR algorithm 
with tho llnaor programing method of Oldenburg el ll 
(198)). The agrnominc in raaulia in parlicularly 
grolirving In viou of tha differanesa [n the two 
Inversion schemes. 
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2630 Spatial variations full hinoonlcs and 
anonallas, 

VARYING GEOKAMniC ANOMALIES AMD SECULAR 
VARIATION 

Leroy R. Alldrodgi (U.S. flaolagical Survey, 

Dmver. CO 80225) 

The tlmi variations of the geonugnatlc field 
at ID European obiarvatorlH ward atsmlnad In 
dated. Fourier analyias ware made For thrM 
field components At arch of tha observatories. 
Curves for each caaponent ware synthesized far 
three passbands: A low pasiband far periods 
greaUr thin 3D years, i mid passband for 
psriods aquil to or lass than 30 years but 
graater than 13 years. Tha low passband results 
show only vary smooth variations from which tha 
linear prediction or titular variation, as is mm 
I n usa. might glva a good average rdsull 
for 10-1 S yaars If there were no other changes. 
Tha high passband results show the aolar cycle 
effect that has btan adequately treated before. 
Tha aid passband has an amplitude of tans of nT 
which changes differently at each observatory in 
such a way at to infer core sourcas. These tlnn- 
varylng anomallai ara Inportanl to tha 
understanding of secular variation. (Secular 
variation, anomalies, tine variations) 

J. Caophva. Ron,, Fad, Paper 3BI0bl 


1420 bros>L-trlt ubiorvii Iona and method* 

TUU-ERATUHE STRATIFICATION AND REFRACTION ERRORS (N 
GEODETIC LEVELING 

R. H. Bh*w (Deparlmenl of Land, Alt and Hitor 
ReiDurce*. University ol CallfornlB, Divla, 
California, 93616) and P. J. Salatana. Jr- 

Re Traci inn error* In geodailc lovallng due to 
loaperaturo atrBli ti ration of tin lower iiooipbatf 
ora p relented within tha f rinnwork of IfonlB-Ohnhhov 
■ImlltrlLy theory. Onlvarai) eipraasloui Tor tha 
non-dlmrnalonil men taBpermturn gradient, aecouatlug 
for boLb buoyant convection and michanl tally- Inducing 
mixing, vara Incorporated Into tha integration of ray 
path height with Imposed refractive curvatura to 

obtain animate* of tba not error l» Novation 
difference on aloplng tmrraln. E»acl *“»“»“« ware 
found Tor lb* refraction acror, baL approx mi ra 
version* h.d Lhc advantage that a 
rarractloa arror “*» independent of ahot lengti *nd 
terrain elope. C.lcnlaiion. Mniri ^.i 
rnfricLIoo arrorm lncroaic eonotonleally with 
Increi.lng .urf.c. boat ““ t ^! 

found at ■ finite viluo of thm wind ipaad In* that 
the ratio nf tho lalo.copa halghl to the 
lanalh ll IndopandrnL of hell W«- { 

convacLion approximation PW*1M • d.Me «*« 
tha saxleiaa rarraction arroe fooad r«- lbs Bora 
gesaral aolutloa foe lho *ama 

Indicating that a fra* coovactlon WPsWlnltM 
yield! an upper bound to Uo «“ r " cLlDO BITO ' n 
Calculation! of refraction error bu * 
aavlrneneBtal ■aaaoraBanta utan during ^a I98l.nr«y 

^SSTsbut P ?ppr«?«tl“» 

I"M ,C di^sd e inT r o^ tta^SfuSll? 3 Ua .'urf.ra 
rou ghnpralength , (Atmospheric refraction, leveling 

orcora) . . _ 

j. Ueophya. Hm., Bad, Paper IBldlZ 


zseo Tima variation*. palnomagnatlKi 

OeatAGHETLC PALZOIWTEHttTIES FEW KXCWBICH smUKIG 

IN LAVAS OB OAHU. KAUAI 1 

Robert g. Coo I Ranh Bclancoa Board.. University of 
California Santa Ciu*. California I, IMmn ombdo and 
Ed wirt A. Hank! nan 

PBlooBaqnetlc .lata damonatratinn enrol lata Tarcliry 
man loh* in tha diractlon of tna waooa.ptatlc Hold 
iscordad In aaquanraa of Basaltic lavaa on tna Island 
of Ijahu. Hawaii wara puhtlahcd By M. Coni) and G-B. 
balyrmpla In 197). W* have driwrminnd i^CDaqnailc 
palaolnunsitka* By tha 1b*lUm' Brnthod tor fcuiuan 
lavaa fro* tho Uitaa alia*, cor.aidmranla difficulty 
ua, ■nsairtnt «d durtnj tr.aan taparlTania, cauiod by th* 
praannoB of titan-siqirUDi to in tony lavaa and 
contamination ol NR* ny ll^itninq In many other*, 
Horaovat. wo of tan otaarvmd tha production of apurloua 
hlqh-iamparatura chonlral raunont mapiatlut ion during 
tha Thallimr a»porlainta. An analysis of Chia 
lartlaularly troi*lBaoe» pronloo la irsianead. TM> of 
tho altos ahowad low palaalntsnaltlaa ataoclafod with 
anqulat dapaituroa of the palaonaryintlc (laid diractlon 
[r-n that ol a qaoeaniric axial d)(oia. *len iwpiti 
that thou, excursion* rmpcmnnnt aborted ra-nrnalm or 
(raq manta of ravanala. At tho third alts, howavar. 
tna palantntenat cy did not bncoea lo< as tna flald 
dlveryad. ml* excursion “ay reflect tha variation of 
B large nondlpola xoorca near HMll. 

J. Cnophya. Re Paper 3BIMB 


In tad ta glva ground loval coqcimcritlarui af total 
tarpansa of up to about 2S pphC, eonperxhla to or 
Liam choa tho maaaucad concaatcaclone. Torpon* aoli- 
Blon BL thli caca uei shewn co supprala tho. hydro Kyi 
concontraclan ooapartJ to a modal cut wLth sera 
curprae raliilana. whtlo the Impact on oxana during 
day ties uaa aasllBlbla. 

J. Cccphyo, Raa. , Croon, Paper 30 ASS 


3790 B-0 ln thm atooephorm 

MONTH CY DlaTBlBUTlOMa OP PRECTPITABLC HATER 
FROM TUB NIMBUS -7 3HMR DATA 

H.D. Chang (Syntann and Applied Sclmncma 
Carp., 9809 AnnapollB Bead, Hyattsvillm, 
Maryland 20784], p.H. Hwang, T.T. Hllheit, 
A.T.C. Chang, D.b. Sfcealln, and P.H. 
Rosenkcant 

Tha Meet year of data from tha Nlabua-7 
Scanning Hultlchannal Hiarowava RadloBBter 
I8HHR) , covarlng the period Daconbec 1978 
through November 1979, vaa used ho aendy tha 
aonthly mean d latr lbutiona of praolpl table 
watar ovar tha global ooeana. The watar 
vapor algor i tha la based on a multiple 
regcaaalon technique, utiLlalng three of tha 
hlghar frequency channels oo BMMR. Tha 
raaulcs obtelnod are ln good agreement with 
other Independent etudles. They reveal 
(datura* aaaoclated with the general 
circulation of tha atnanptiera and the ocean 
oucront*. Samplaa of nonthly and annuaL 
dlatributLone of preclpltable water aver 
ocian* are preaented, and their 
character latlca arc dlscuaaed. (Nlnfaun-7, 
Remote Snnaing, SHHR, Hater Vapor} 

J. Giophya. Ro*, , Gist a, Paper 3CI4S> 


37 bi Uoctrlcal Rwaaaeaa (Thooda ralorm EIoccr(lLcatlon) 
BAUD TESTS OF DIE PREClPLTATKiN IIYHHIIESIS FuR 
THUKMRST0B1 EUCTUIFICATLOH 

R. «. william* (DopartnanL nf Earth aod Planetary 
Sciences. Kaaiacluinotta Inmtlluts of Tachnolagy, 
Cambridge. HoaiachuBoccx 02139}, R. H. Uwtelllm 
(RoaxiiLiel Schsnl of Horlna and Atroapberlc 9c lance. 
Unlrarilcy of Hlaal, Hi ami, Florida 31 149) 

Tho contribution of falling precipitation lo 
iliuniaritorB alacl rlfleatlmn lo cualmd froa am muorRV 
■tandp.>lni by mm ol radar tMaxuramanta ot 
precipitation, Ihs gravt tat lone! pow*r a*** elated with 
falUng pcaclpl cation is caoparad with astluatoa of Iho 
ttiundoroLarB alacillcal output as a teat ol a cautal 
raliilonahlp botwaan ihonc two qnantlLloa. Th* imlolivo 
lupoitancc of tha gravltal lonol aad electrical (orcml 
acting an pzaclpltatlon part I clam la Lnvmatlgalad by 
monlioilmg tha mtablllty of particle vortical cutlers to 
llghtelng-aamoelated chingoo in tlectrlc flald. Thm 
geural absence of abrupt panic Is velocity changa* In 
difficult to intontlls with th* gravitational tout 
.lateral nation* In nlattrlcally active (to tea unless tho 
olactr IcaL oiurgy contclbatlon (roe convactlvn eallont 
la lubeLinilal, ( Precipitation Bechanlens, elmctrlral 
■naigy. radar Boxauioaontn). 

I. Gvophya. Rea., Green, Papor MUM) 
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3713 Cluaical compsaltloo and chaafcal lncmcactlona 
MEASUREMENT AND HE TIL CM OP THE CORCEHTRATIPHS OF 
TE8PIHEJ IN GONl FERGUS FOREST AIR 
Ova tain Hov (HonNglan Inatltotl for Air RsaaiKb, 
p, o. Bax 130, H-2001 Lllloarroe, Semap), J. 
Bchjoldignr and B. H. Hathnn 

In a coni for oox for* it an* oorChaait of die, 
Nanay, air auplaa vara callactod by absorption on 
ncclvatad carbon and aaalyaad by g*a ahromatography 
with a high raanlutlsn glare capillary ooliaaa and 
flare ioaiaatlaa dilantlom. During Juna and Auguit 
1980, reran terpnnaa vara ldantlflsd vith a total 
concentration ruga of 8.8-70.7 ppbC, a-plnena, 
tnrplnena and p-oyman* accurrad In rha hlghoat eon- 
eiatntlonii 

A ana-JlBanalanal vertical grid nodal of tho ll™" 
■pharlc boundary liyar with a dotallad Bathanire Tor 
lnorsinlo and organic |aa phata ehreical eunmvar wan 
applied to aaaaia tha vartloal variability of tba 
tarpana concontrttiona a* a function of th* emona 
concant ration, tha aratco atnngcb of eha tarpeaaa, 
tba tire of eha day, tha upwind air compoalrloe, etc. 
Tha calculation! ahowad chat vary l*Ctl® •* 1 *“ - 

psoa reiaiiona rarelred alrborna aftar 4-8 h, ln con- 

crut to tha Mthrepogrelo hydrncaitniie. 1C vre 
found that tba anthropogenic fraction ol thm hylro- 
aarboaa rey domlnata la ennoancration avaa Chongh 
tha natural part of tha aoura* la the lavgre oma. 
galrelon of 3000 Ug(B*h)- T “* rarpreap vre oxlno- 


6590 Pixnalolcgy Untirlor of (tacnl 

ISCIB1T CDU3TAL COHPO RENTS 7K THE FF» UVS0 

BRECCIAS 

J. W. Shorvxla, and L. K. Taylor (Unlv. Tann. , 
bwXVllia, TH, 37996) and J. C. Laul 
HV. Rlonland, HA 94357 I . 

Taxtu rally prlatlna olasta praiarve prltiry 
patrographla rolatlcnahlpa and mineral 
aaxpoalt Iona, yielding Inalghta lota Ignncu* 

pradamMB of the aarly lunar oni»t that cannot 
hi gained Pros Jlgnly mhoakad and ermooisud 
-cr.saleally prlstlna- uzpln- Tha un* >r 
laitur* as a prica qrltfrlori alltwj for 
expansion or the data Bare dsrirad aolaiy rr« 
qhaalcal orltorta, and provide* ccoplacontary 
data. Textural ly print lnm elanta frea th* 
Apslla lb xita studied rinra inalude anon nostra, 
iroatolltia, gabbranorltma, and basalts- AlVsll 
uortheiltaa an pliglaolasa orthDCunilaeoa and 
rey form by natation In Hg-sulte piutons. 
Farrmaa anartfaMLta van ostaolaatlaally deformsd 
and Mta*»rphoa*d granullte fhalaa. 

Troo Lolllaa inoluda both ill * Fig and Dl * En - 
Pig oumulatt*. Major and l rare olooant annlyre* 
or two troatellU* reveal 'aastarn' geoohrelcal 
affinities that aontrut other 'uBatarn 
troololltoa. Dabbronorltea are Pig » Fig * Sp 
oioulataa uhosa parent megaia a*y rang* from 
bigh-ll to lntmraaUatm-Ti bxto basalt- it 
lust three varlatlre of are berelt era found 
at Apollo Hi nlgh-Al, law-Tl; tow-Ai, 
UiraraedlBta-Tlj and lov-Rl, Tl VHR basalt. *KI 
(Vary High Potaaalun} baaalt la a nav varlaty 
lndlganous to Apollo i*< 
j, Gaophyo. Ran., Had, Papar 3B5D3U 


6960 Hatoorltlca 

HIGH PBIOLUTION MULTIPATH « CAS 'THEME (US OF TUB 
METEOR SCATTER CHANNEL 

J. A. Haitian (SION AT ROM, Inc. ■ 12 Hartwell 
Avenue, Lexington, HA 0217}}, H. D. Groaal, 
t(. P. Blrkanolor 

An •xparioantal BSthod for dotormlnlnj tha 
milt l path spread of tho meteor scatter coajnun- 
icstlona channel fa dLocusssd. The technique 
matures thm spreading of equal tiat Ion puleaa 
con t aired in nuarelal telavlsion mignale 
received vim meteor meat car. Resolution of 
spread to within 0.S mloroaacond ia poaaible 
with this technique). 

Rid. Scl., Pspcr 311388 


keep current 

— ' — 4 MukioWcdlve Water Resource 7. Urimn Stormwater Hydrology 

1. SynthcUc Streamflows ( 971), Major. IlluMra- (l9a2),D,F. Klbler(ed.). lllusiralions, 

M.^er^ndBB.^n. ID u^ ; PP - & , ' . ^^.271 PP-J18 ; 

tions, softbpund, yo pp- , . : C rt 3 undTvati > r ^"» 8 * m ent> ' rhc 8 . The Scientist and Engineer In 

2 . Breeffi-CprtA^totoTOcr Y. Court C1983) M D Bradley, lllustra- 

System Plannteg( CWHojWe- , Bredehoeft, B. Andrews, et Hons, sqfibound, 111 pp. *14 , t 

(llustratlons, spfttxxiod, pp*. 1 a |. |lluSuaiions 1 soRbO(ipd, 127 pp. $10 9 ] Grouridwattr Hydraulics (In 

: 3, Outdoor :■ 6 Metropolitan Water Manage- press)yJjS: ItajensheJn drid GV. Ben- 

Kciwiircea Pliumlng U974), JiGi . Mllilken and GC nett (eds.),; Illustrations, softbound, 

-.Knetsdi- IllusrtadorAj softbound, 121 , mn v |lu ^ Ml6n ' St ^ftbot. n d l 180pp - ' approximarely 400 pp. 

j jq • V'" ; / ■ 

. j • . .. ■ . j" , tb AGU members ,, - •• 

; '• ;t ::;<>$ .'jTlof'/ v/ 1 ":'.- ■■ < WlrqrTWX 71M22-9JOO J . j , " ' ' 

' I Calli gW pg^ea ^ ^ ' • Orders under . $50 must be prepaid 

! . WN 2^-4409 ^^0 BB * cce P t ^ '• 


Eiowea 




